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Abstract 
 
A STUDY OF THE INFLUENCE OF ADVISING ON UNDERREPRESENTD 
MINORITY UNDERGRADUATE STUDENT PERSISTENCE IN STEM 
Michael J. Weir 
Drexel University, 2017 
Chairperson: Penny Hammrich, Ph.D. 
 
 
In the United States, undergraduate underrepresented minority (URM) students tend to 
change out of declared majors in science, technology, engineering and math (STEM) disciplines 
at a rate of nearly sixty percent prior to earning a post-secondary degree. This phenomenon 
contributes to a general concern that the United States is not producing enough STEM trained 
skilled workers to meet future employment needs of industry and government. Although there 
has been research developed to examine how to increase the numbers of URM students enrolling 
in STEM programs at higher education institutions, retention of these students remains critical. 
One area of increasing focus for researchers is to understand how multiple factors impact the 
college experience of URM students and how those factors may contribute to the student 
decision to persist in earning a STEM disciple degree. This research study is a phenomenological 
mixed method study that examines how students experience the phenomenon of advising and the 
influence of the advising experience of undergraduate URM students on their likelihood of 
persisting in STEM at a northeast US technology oriented post-secondary institution. 
  iii 
Persistence, from the perspective of the student, is driven by cognitive psychological attributes 
such as confidence, motivation and self-efficacy. Utilizing a Social Cognitive theoretical 
framework, this study examines how three distinct undergraduate URM student populations 
enrolled in; an Academic Services Program, Honors College, and the general undergraduate 
population at this institution experience advising and how their experiences may influence their 
propensity to persist in earning a STEM oriented degree.  
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A STUDY OF THE INFLUENCE OF ADVISING ON UNDERREPRESENTED MINORITY 
UNDERGRADUATE STUDENT PERSISTENCE IN STEM 
 
 
Chapter 1 - Introduction to the Research 
 
Introduction to the Problem 
 
Recent research shows students in the United States from underrepresented populations 
tend to change out of science, technology, engineering and math (STEM) college majors at 
a higher rate than the national measures for other student populations (NCES, 2014). This reality 
presents the challenge to higher education institutions, and educational policy makers of 
increasing undergraduate underrepresented minority students persistence in STEM which 
becomes increasingly significant as the U.S. experiences a shift in demographics that indicate the 
2015 minority population will be in the majority increasing from 37% to 57% by 2050 (Shiroma, 
2015). Another concern is the drop in the U.S. position from second to thirteenth place among 
Organization for Economic Cooperation and Development (OECD) countries for graduation 
rates of postsecondary students (Shiroma, 2015). There is consensus among economic forecasts 
that indicate the United States is falling behind other developed countries in producing college 
graduates with STEM training and skills (NAP, 2012). This increasing gap has significant 
implications for future U.S. global competiveness for jobs and economic leadership. Recent 
estimates identify the gap the U.S. must close at one million new STEM skilled workers over the 
next decade to continue in a global competitive leadership position (The Chronicle of Higher 
Education, 2015). Going forward, the U.S. will not be able to source foreign STEM skilled 
workers at its current rate. Many of these workers will look to participate in the economic growth 
of their home countries (President’s Council of Advisors on Science and Technology, 2012). In 
2010, there were 7.6 million STEM workers in the United States, representing about 1 in 18 
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workers. STEM occupations are projected to grow by 17.0 percent from 2008 to 2018, compared 
to 9.8 percent growth for non-STEM occupations (Doms, Khan, Beede, McKittrick, & Langdon, 
2011). Unless the U.S. can fill this occupation demand, the economy is not likely to grow as fast 
as it might if these jobs were filled with productive workers. 
There is significant data to support the STEM skilled worker gap. Also, there is a 
significant amount of literature focused on undergraduate persistence in general (Alan & Smith, 
2008; Astin, 1975; Braxton, 2014; Drake & Jordan, 2015; Frost, 1991; Gordon & Habley, 2000; 
Tinto, 1975, 1987, 2006) and a growing set of literature focused specifically on underrepresented 
(URM) student persistence in STEM disciplines (Davis, 2009; Felder, 2013; Habley & Bloom, 
2012; Lent, et al., 2013; NACME, 2015). Adding to the STEM skilled worker challenge is the 
increasing minority population as a percentage of the total U.S. population. By 2050 the U.S. 
minority population will be the majority population. Therefore, examining factors that play a role 
in the current state of undergraduate (URM) student persistence in STEM disciplines may 
contribute to education strategies to improve the future outlook for U.S. global competitiveness 
in science, technology, engineering and math fields. 
While many higher education programs to increase URM student access and participation 
have been underway for multiple decades through various forms of affirmative action and other 
outreach, retention and persistence to graduation remain significant issues. Tinto’s student 
integration model (1975) introduced the concept of formal and informal integration into the 
higher education academic and social environment influencing student decisions to stay or drop 
out of college. Recent research indicates that how students connect with advisors may play a role 
in how effectively students integrated into the college environment and how this integration may 
contribute to their decision to persist (Allen and Smith, 2008, Frost, 1991). The research specific 
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to URM undergraduate students and how they interact with advising is lacking. Therefore, this 
research examined the role advising may play in helping underrepresented students persist in 
science, technology, engineering and math (STEM) to increase undergraduate persistence 
towards degree completion in STEM disciplines. More specifically, this research examined the 
advising experience of URM students at a northeast urban STEM oriented university. The 
research examined advising historically in student support models, advising innovations, and 
advising best practices that can contribute to improving the success of underrepresented students 
in STEM disciplines.  
A significant amount of the research about academic advising has focused on student 
retention as opposed to student persistence. Retention, from an institutional perspective, 
evaluates the number of students accepted into the higher educational institution and the number 
of freshmen in the admitted class that graduate (Graham, Byars-Winston, Hunter, & 
Handelsman, 2013). Persistence, from the perspective of the student, is driven by cognitive 
psychological attributes such as confidence, motivation and self-efficacy (Graham, Byars-
Winston, Hunter, & Handelsman, 2013). It is generally acknowledged that both retention and 
persistence focus on the same intended outcomes.  
 
Statement of the Problem Researched 
The STEM persistence challenge for underrepresented minority (URM) students is 
evidenced by the tendency to switch out of STEM majors at a higher rate than other student 
populations, therefore negatively affecting URM student retention and graduation rates in 
STEM. Nearly sixty percent of underrepresented undergraduate minority students change out of 
STEM discipline majors before earning an undergraduate degree in a STEM related field.  
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Purpose and Significance of the Issue 
Purpose 
The purpose of this research was to examine the role advising may play in increasing the 
persistence of underrepresented minority students in STEM disciplines. An additional benefit of 
the study may be the identification of indications that persistence contributes to increasing the 
number of underrepresented minority students successfully earning higher education degrees.  
Significance 
The National Action Council for Minorities in Engineering (NACME, 2011) reports that 
4,296 engineering B.S degrees awarded in 2011 were concentrated in 33 institutions, with 
University of Puerto Rico Mayaguez Campus and Universidad Politecnica de Puerto Rico 
awarding 502 and 383 degrees respectively. These two institutions are making significant 
contributions to the relative number of Latinos earning STEM degrees. Of all engineering B.S. 
degrees awarded in the U.S. and its territories between 1979 and 2010, four point one percent 
were awarded to African Americans, eight percent to Latinos and point zero five percent were 
awarded to American Indian/Alaska Natives. NACME reported in 2005 that only 15.3% of 1st-
year students enrolled in engineering programs were members of URM groups. Furthermore, 
compared with 63% of all students persisting to graduation, only 39% of URM students 
graduated (NACME, 2005). A more recent NACME study examined the rates at which students 
switched from their initial intended engineering major and the percentage of those who persisted. 
In this study of 16,825 undergraduates, American Indian/Alaska Native students switched in 
69% of the cases and persisted at a rate of 31%, Asian/ Pacific Islander students switched at a 
rate of 63% and persisted at a rate of 37%, Black students switched at a rate of 61% and persisted 
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at a rate of 39% and Hispanic students switched at a rate of 63% and persisted at a rate of 37% 
(Shaw, 2013). Additional research is required to assess other factors affecting continued low 
retention and graduation rates for underrepresented students in the STEM disciplines such as 
socio-economic status, financial pressures and the ability to pay for college, impact of family 
support and 1st generational college attendee status. Potential lost global competitive advantage 
in emerging industries requiring science, technology, engineering and math skills driven by new 
technology-centric ways to create economic value has gotten the attention of educators along 
with business and government leaders. The gap between expected employment requirements and 
the ability to fill those jobs with U.S. trained workers is estimated at one million by 2020. The 
fastest growing segments of the U.S. population over this horizon are identified as 
underrepresented. Therefore, increasing the number of underrepresented students earning STEM 
related degrees is an issue of national security, political, social and economic importance. 
Research Questions 
Central Question: What is the advising experience for undergraduate 
underrepresented minority students persisting in STEM at this urban technology 
oriented institution? 
The study also examined two sub-questions focused on the phenomena of 
advising for URM students at this institution: 
1. How do undergraduate underrepresented minority students persisting in 
STEM at this urban technology oriented institution perceive the advising 
experience?   
2.  What advising style do students report as beneficial to their inclination to 
persist towards earning a STEM degree at this urban technology oriented 
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institution? 
 
 
Theoretical Framework 
 
Researcher Stances and Experiential Base 
The study was guided by one theoretical framework and one conceptual framework. The 
researcher chose Social Cognitive Theory (SCT) as the theoretical framework to guide this 
research study and help frame the role of environmental factors, behavior, personal cognitive 
factors and the influence of advising in underrepresented undergraduate minority student 
capabilities to persist in earning an undergraduate STEM discipline degree at a technology-
focused institution of higher education located in the Northeastern United States. Social 
cognitive theory was developed by Stanford University psychologist Albert Bandura as a 
theoretical construct to explain the relationship between the person, behaviors, and 
environmental effect on human development (Bandura, 1977, 1985, 1989, 1997). The SCT 
construct favors a model of causation involving triadic reciprocal determinism (Bandura, 1989). 
In this model of reciprocal causation, behavior, cognition and other personal factors along with 
environmental influences all operate as interacting determinants that influence each other bi-
directionally (Bandura, 1989). As Bandura states, “reciprocal causation does not mean that the 
different sources of influence are of equal strength nor do the reciprocal influences all occur 
simultaneously” (pp. 2-3) (see Figure 1.1). The researcher examined the reciprocal relationships 
between cognitive factors of knowledge, expectations and attitude of underrepresented 
undergraduate students in the study with behavioral factors of skills, practice, accomplishments 
and self-efficacy and the environmental factors of social norms, community influence, and 
student influence on others. Using the triadic model to examine identified social cognitive 
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factors, the researcher examined the relationship advising may have in positively influencing 
underrepresented undergraduate minority student capability to leverage these cognitive factors 
and persist in STEM majors (see Figure 1.1). 
Figure 1.1  
Triadic Influence in Social Cognitive Theory (Adapted From Various Sources) 
 
 
Bandura identified five basic human capabilities as the core components of SCT theory. 
SCT categorizes the core components as (1) Symbolizing, (2) Forethought, (3) Vicarious 
learning, (4) Self-regulating, and (5) Self-reflecting (Bandura; Stajkovic & Luthans,). Utilizing 
SCT to examine the influence of advising on underrepresented undergraduate minority student 
persistence in STEM, the researcher has adapted the five SCT core components to the study 
context. “Symbolizing” allow students to visually process an experience and mentally code the 
experience with an easily remembered term for future association. “Forethought” reflects student 
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prior contingent planning taking into account consequences of action. “Vicarious learning” uses 
observational skills to mimic others. Self-regulating gives students the opportunity to set 
standards against norms and evaluate their performance against others and finally, self-reflecting 
on past performance against a task provides perspective on likely future performance in a similar 
context (Stajkovic & Luthans, 1979). Stajkovic & Luthans combined the characteristics of self-
regulating and self-reflection to inform their theory of how these two characteristics underlie the 
concept of self-efficacy defined as “an individual’s belief (confidence) in his or her capabilities 
to execute a specific task within a given context” (p. 130). 
 
SCT and Self-efficacy 
 
The researcher believes two of the SCT core human capabilities, self-regulation and self-
reflection, contribute to the construct of self-efficacy as articulated by Bandura (1977, 1997) and 
expanded upon by Stajkovic & Luthans (1979) and may have a deterministic affect on 
underrepresented undergraduate student persistence in STEM.  
 
Perceived self-efficacy is defined as people's beliefs about their capabilities to 
produce designated levels of performance that exercise influence over events that 
affect their lives. Self-efficacy beliefs determine how people feel, think, motivate 
themselves and behave. Such beliefs produce these diverse effects through four 
major processes. They include cognitive, motivational, affective and selection 
processes. A strong sense of efficacy enhances human accomplishment and 
personal well being in many ways. People with high assurance in their 
capabilities approach difficult tasks as challenges to be mastered rather than as 
threats to be avoided. Such an efficacious outlook fosters intrinsic interest and 
deep engrossment in activities. They set themselves challenging goals and 
maintain strong commitment to them. They heighten and sustain their efforts in 
the face of failure. They quickly recover their sense of efficacy after failures or 
setbacks. They attribute failure to insufficient effort or deficient knowledge and 
skills, which are acquirable. They approach threatening situations with assurance 
that they can exercise control over them. Such an efficacious outlook produces 
personal accomplishments, reduces stress and lowers vulnerability to depression 
(Bandura, 1997). 
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The researcher believes self-efficacy of underrepresented undergraduate minority 
students may contribute to achievement of their academic STEM related goals and may 
be enhanced by a positive influence of advising and development of academic self-
efficacy (Pajeres & Schunk, 2001; 2002) which may contribute to increasing the numbers 
of these students persisting in STEM. 
Conceptual Framework 
The researcher provides a context for the examination of the impact of advising in 
growing the number of undergraduate underrepresented minority students persisting in STEM 
with a brief historical review of the role of advising in student support models. The study 
highlights three themes identified in previous research: (1) role of advising in student support 
models, (2) innovations in student advising and (3) characteristics of successful advising models 
for underrepresented minority students in STEM (see Figure 1.2).  
Figure 1.2  
Influence of Advising on Underrepresented Undergraduate Minority Student 
Persistence in STEM 
 
Role of advising in student support models.  
Figure	3:														Inﬂuence	of	Advising	on	Underrepresented	Undergraduate		
																													Minority	Student	Persistence	in	STEM	
Stream	#1	 Stream	#3	Stream	#2	
Role of Advising in  
Student Support Models 
Innovations in  
Student Advising 
Characteristics of Successful  
Advising Models for  
URM Students in STEM  
Definition and History of Advising 
•  Advising Design 
•  Advising Design Considerations 
•  Advising Design Effectiveness 
 
 
 
Integrated Advising 
Academic Advising 
Environmental Advisement 
•  Coaching 
•  Mentoring 
Career Counseling 
 
Characteristics of Successful Programs 
Retention and Degree Completion 
At Risk Students 
Stakeholder Perceptions 
•  Students 
•  Faculty 
•  Advisor 
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A historical perspective of how advising has evolved over time to play a more significant 
role in providing an increased connectedness (Habley, Bloom & Robbins, 2012; Habley, Bloom, 
& Robbins, 2012) between students and their respective educational institutions will provide 
context for the state of advising today. Examining various advising design implementations 
provides a context for the relative importance institutions have assigned to the advising function 
over time. The research examines: advising organization design, advising designs considerations 
and advising design effectiveness. Additionally, the researcher highlights recent innovations in 
student advising that may be relevant to the challenge of increasing undergraduate 
underrepresented minority student persistence in STEM degree programs. 
 
Advising organizational design in student support models.  
There are three prevalent advising organizational designs in use today in higher education 
although these are by no means exhaustive (Habley, 1997). The three most common designs are 
(a) centralized, (b) decentralized, and (c) shared. The Centralized-advising design is the most 
common model in undergraduate advising. This model offers a general consultation model 
focused on overall institutional graduation requirements. The success of the Centralized 
academic advising model is frequently measured based on the academic performance of students 
utilizing central academic advising vs. students using no academic advising at all (Kot, Felly, 
Chiteng, 2014). The decentralized-advising design typically is staffed by faculty within a major 
or discipline and is administered by the advising staff (Barker, S. & Mamiseishvili, K., 2014). 
The third academic advising model is the Shared-advising design. This model combines 
attributes of the centralized and the Decentralized models. In the shared design students will 
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utilize both the professional advising resources of the centralized design and rely heavily on the 
faculty advisors in the decentralized design. 
 
Advising design considerations in student support models.  
Among the key considerations for academic advising design are the goals and objectives 
of the advising function, staffing resources, size of student population and financial resources. 
New challenges brought on by technology impact advising design considerations. Synchronous 
communication utilizing instant messaging and video calling between smartphones and tablets, 
as well as traditional asynchronous communication such as email and online bulletin boards, has 
provided more options for student advisor interaction. Drake, Jordan and Miller (2013) identify 
“always on” communications technology such as smartphones and tablets as introducing more 
complexity to the information exchange model between students and advisors. 
 
 
Advising design effectiveness in student support models.  
Achieving advising design effectiveness requires some comparison of how students value certain 
advising functions and how advisors value those functions. This comparison may impact how the 
education institution evaluates advising performance (Habley, 2007). Faculty and student 
perspectives on advising have identified the following categories important to evaluating 
advising effectiveness; overall connection, major connection, general education connection, 
degree connection, out-of class connection, referrals (academic & non-academic), academic 
connection, information connection (how things work), accuracy, information, individual 
functions (skills & abilities), interests and shared responsibility (Allen and Smith, 2008, Frost, 
1991). 
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Innovations in Student Advising in Student Support Models.  
The application of new technology based advising tools, such as e Advising, (Shana & 
Abdullah, 2014) although in their infancy, is gaining traction as an approach to overcoming 
advising resource and investment constraints. There is also new thinking being introduced to the 
field to better understand if an outcome based approach can be applied to teaching and advising 
in science, technology, engineering and math that seeks to capture overall knowledge vs. test 
scores as a measure of success (Yusof, 2012). 
 
Characteristics of Successful Advising Models for URM STEM Students.  
The research suggests that choosing a STEM major is directly influenced by intent to 
major in STEM, high school math achievement, and initial postsecondary experiences (Wang, 
2013). According to Wang (2013) the largest impact on STEM higher education entrance and 
intent to major in STEM is12th-grade math achievement, exposure to math and science courses 
in high school, and math self-efficacy beliefs. The impact of advising on URM undergraduate 
student motivation may emerge as an important factor in persistence. Students of color have 
identified four traits in advisors that impact their motivation positively; developing meaningful 
relationships, sharing important information, providing holistic support beyond academics and 
encouragement for self improvement (Shiroma, 2015). Although students have identified advisor 
traits they consider contributing to positive motivation, additional insight from faculty advisors 
and professional advising staff add texture and nuance to the advisor – student relationship as 
outlined below: 
Stakeholder Perceptions of Factors Influencing URM Student Performance 
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Student Perceptions - students indicate feelings of isolation, concern about math skills 
and access to resources as de-motivators to fully engage in the institution (Steele, 2015, Felder, 
2013). 
Faculty Advisor Perception - faculty advisor studies show under represented minority 
students may be more reluctant to engage in out-of-class relationship building with the teaching 
staff and advisors (Lynch, 1998). 
Advisors Perception - advisors indicate beyond normal transition anxiety, under 
represented minority students may not have developed the study skills, time management 
practices and academic confidence to effectively manage the transition from high school to 
higher education (Steele, 2015). 
Definition of Terms 
Academic Advising – Academic advising is a process that assists students in the clarification of 
their life/career goals and in the creation of educational plans for the realization of these goals. 
Advising can be broken down into two styles; prescriptive and developmental. According to 
Crookston (1994), prescriptive advising focuses on helping students navigate the academic 
processes involved in activities such as school registration, class scheduling, understanding and 
meeting academic and graduation requirements. Developmental advising strives to help students 
with the human struggles within the educational environment e.g., feelings of isolation, 
managing social distractions that come with being a member of the overall campus community 
as well as the impact of family and financial considerations. Overall, advising is a decision-
making process by which students realize their maximum educational potential through 
communication and information exchanges with an advisor; it is ongoing, multifaceted, and the 
responsibility of both student and advisor. The advisor serves as a facilitator of communication, a 
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coordinator of learning experiences through course and career planning and academic progress 
review, and an agent of referral to other campus agencies as necessary" (Winston, Enders & 
Miller, 1982).  
STEM Disciplines - Mathematics; physical sciences; biological/life sciences; computer and 
information sciences; engineering and engineering technologies; and science technologies 
Under Represented Minorities (URM) – Blacks, Hispanics, Asian America/Alaskan Natives 
Persistence - A student's continuation behavior towards completion of a degree 
Persistence Rate - A measure of how many students return from the fall semester to the spring 
semester. This includes first year students, sophomores, juniors, and seniors. 
Retention – The consistent higher education institution definition of retention is having 
incoming admitted freshmen return and enroll for their second academic school year. 
Informed Consent Agreement - Assent to permit an occurrence that is based on a complete 
disclosure of facts needed to make the decision intelligently, such as knowledge of the risks 
entailed or alternatives. 
 
 
Assumptions, Limitations, and Delimitations 
Assumptions 
In selecting this topic for further study, the researcher posited that improved access and 
utilization of advising would positively influence underrepresented student persistence in STEM 
disciplines. However, the reality of variation in motivation, confidence, passion, experiences, 
feelings, beliefs, convictions and self-efficacy of underrepresented students will significantly 
contribute to determining the influence of advising on their persistence in STEM. Another key 
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determinant of the role advising plays in undergraduate persistence in STEM is the level of 
institutional investment in resources directed at increasing retention and graduation rates for 
underrepresented students in STEM disciplines. Finally, the researcher recognized that advising 
may or may not play a role in underrepresented undergraduate student persistence in STEM due 
in part because of the lack of research on the topic. 
Limitations 
Several factors may have contributed to some limitations in the analysis of results from 
the study. The phenomenological design component of the study evokes the issue of deception 
creeping into some participant responses. In the phenomenological qualitative method the 
researcher is interested in (a) how people interpret their experiences, (b) how they construct their 
worlds, and (c) what meaning they attribute to their experiences (Merriam & Tisdell, 2015). This 
method probes for deeper meaning and may cause some level of discomfort in sharing more 
personal feelings. The researcher made every effort to ensure confidentiality through the use of 
an informed consent agreement to reduce suspicion about the purpose of the study and how the 
results of the study would be used and promote sincere responses from the participants. 
However, the motivation of the participants to be less than truthful is unknowable.  
Delimitations 
The study focused on the impact of advising in growing the number of undergraduate 
underrepresented minority students persisting in STEM. The researcher chose a formulation of 
academic advising to frame student perceptions of their advising experience. The researcher has 
also chose to focus on second semester sophomore undergraduate underrepresented minority 
students as the educational population for the study. Students agreeing to participate in the 
research had the opportunity to participate in the student survey, one-on-one interviews or both. 
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Students from three URM campus populations were invited to participate. The researcher 
coordinated timing and invitation method (email) for the study through the Academic Services 
Program (ASP) office and the student support offices responsible for the URM Honors College 
and the URM general admission student populations.  This study is not gender specific, although 
some of the survey data, national statistical data and NACME Scholar data for graduation rates, 
GPA and STEM GPAs referenced in the study may report certain statistics by gender. 
Summary 
 
 There is an acknowledged focus on the importance of increasing the STEM trained and 
skilled workers within the U.S. workforce over the next decade. The reasons for this focus were 
articulated in the introduction of this study. Potential lost global competitive advantage in 
emerging industries requiring science, technology, engineering and math skills driven by new 
technology-centric ways to create economic value has gotten the attention of educators along 
with business and government leaders. The gap between expected employment requirements and 
the ability to fill those jobs with U.S. trained workers is estimated at one million by 2020. The 
fastest growing segments of the U.S. population over this horizon are identified as 
underrepresented. Therefore, increasing the number of underrepresented students earning STEM 
related degrees is an issue of national security, political, social and economic importance. 
The low rates for undergraduate degree completion in STEM by underrepresented 
minority students demand attention and it is getting a significant amount from policy makers, 
business and educators. This study, focused on the influence of advising in growing the number 
of undergraduate underrepresented minority students persisting in STEM, is intended to add to 
the research and may be valuable in helping to provide insights into potential ways to increase 
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the number of underrepresented minority students earning undergraduate STEM degrees. 
Chapter 2 will provide a review of the literature; identify gaps in the research and outline 
expectations for this study. 
Chapter 2: Literature Review Introduction  
The challenge of low retention rates and low STEM graduation rates does not have a 
quick fix. However, the need to improve STEM education outcomes for the next generation of 
STEM students is clear and compelling. In Chapter 1 the researcher articulated the critical need 
to improve retention and graduation rates for U.S. STEM skilled students with a specific focus 
on underrepresented minority students persisting in STEM disciplines.  
Underrepresented minority students in the United States are increasingly being exposed 
to science, technology, engineering and math (STEM) disciplines at earlier stages of their 
academic experience. The exposure of under represented minority students to STEM disciplines 
provides optimism that more under represented minority students will go on to achieve STEM 
based undergraduate degrees (Shiroma, 2015) and contribute to the future STEM skilled U.S. 
workforce. However, low retention and undergraduate degree completion rates for under 
represented minority students in STEM disciplines are a concern (Shiroma, 2015).  
Higher education institutions have many ways to impact the college experience for 
students. Effectively using its resources for delivering a positive advising experience are 
determined by investment in facilities, processes and in how it deploys human capital for the 
purpose of creating an environment for students to develop academically and socially. This 
chapter provides context for examining the role advertising design plays in how higher education 
institutions may be making investment decisions for delivering advising and a potential context 
for evaluating advising effectiveness. 
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Historically, the literature has identified academic advising as having a role in student 
retention (Steele, 2008). The three streams of this literature review provide: 1) a context for the 
role of advising practices referencing the historical theory of student retention (Tinto 1975, 
1986), 2) innovations in student advising and 3) specific academic advising practices being 
successfully implemented with a focus on underrepresented minority STEM students. An 
examination of advising in higher education support models designed to increase the likelihood 
of success in STEM disciplines may contribute to increasing the number of underserved students 
earning STEM discipline degrees. 
Role of Advising in Student Support Models 
Advising students has long been a component of the educational support systems; 
however specific research focused on advising has not been robust.  Early research focused on a 
negative reference to student retention and persistence often describing students not continuing 
post secondary education through to degree attainment as dropouts. The research attention on 
why students drop out of school (Tinto 1975) has evolved to a positive focus on why students 
persist towards their educational goals (Nutt, 2003). Current researchers have adopted the term 
“departure” to describe the phenomenon of students leaving the education system before 
attaining a post secondary degree. The researcher has chosen to focus on the positivism of 
increasing retention and persistence. Historically, there had not been significant research specific 
to academic advising as an important factor in college persistence until drop out rates increased 
significantly in the 1970’s (Frost, 1991). In 1975 Astin was the first to provide a framework for 
research in student access and persistence (Astin, 1975). Vincent Tinto (1975) significantly 
advanced the research on student retention with the publishing of his Interactionalist Theory, 
which posits academic and social integration are central to whether students stay or depart from 
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school (Tinto 1975, 1986). Tinto’s theory provides an approach to frame the relationship 
between academic and environmental advising as essential to student persistence. This study 
examined the impact of academic advising on undergraduate URM student persistence in STEM. 
The researcher is focused on advising as a factor in the persistence of underrepresented students 
in science, technology, science and math. A recent Persistence Framework proposed by 
researchers from Yale University, the University of Wisconsin and the University of Colorado 
has identified learning and professional identification as determinants of persistence (Graham, 
Byars-Winston, Hunter, & Handelsman, 2013). This persistence framework lays out a continuum 
that begins with the idea “learn science” and concludes with “identify as scientist” with 
confidence and motivation as the factors that support the progression from the starting point to 
the endpoint. The authors also provide an action plan for higher education institutions to 
implement the persistence framework. The Persistence Framework is focused on higher 
education institutions’ strategies and policies to encourage persistence in STEM. What the 
researcher notes is the absence of the explicit role of advising and/or advisors in the Persistence 
Framework for STEM (see Figure 2.1). This study will attempt to add to the research by focusing 
on the role of advising on student persistence in STEM. 
Figure 2.1  
The Persistence Framework (Graham, Byars-Winston, Hunter & Handelsman, 2013 
PUTTING THE PERSISTENCE FRAMEWORK INTO ACTION 
Faculty and instructional staff should teach undergraduate research courses, use active learning in 
introductory STEM courses, and encourage students to create their own communities; 
Students should be educated about the benefits of learning communities and supported to create their 
own; 
Departments should examine curricula and reward structures to incentivize effective teaching, and 
then align them to enable early research and active learning in introductory courses; 
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Provosts, deans, and chairs should advocate for and dedicate resources to changing classroom 
practice by creating opportunities for instructors to learn new teaching techniques; 
Public and private funding entities should apply the persistence framework to evaluation of new 
initiatives in STEM undergraduate education; and, 
Accreditation agencies should incorporate measurements of STEM persistence into their periodic 
institutional reviews 
 
 
Definition and History of Advising in Student Support Models 
In 1979 a widely held definition of advising was articulated as “a decision-making 
process during which students realize their maximum educational potential through 
communication and information exchanges with an advisor” (Grites, 1979). Braxton (2014) 
expanding on this definition states “ academic advising performed well communicates to 
students that their college or university values them and has an abiding concern for their growth 
and development” and “satisfaction with academic advising may positively affect student 
perceptions of the commitment of their college or university to the welfare of its students” 
(Braxton 2014). Tinto’s theory focused on the perception students have of their interactions with 
the academic and social communities of their college or university (Tinto, 1975). The Tinto 
Interactionalist Theory is widely acknowledged as the foundation for advising research and how 
advising is applied in student support models. Examination of the intersection of the Grites 
(1979) definition of advising along with Braxton’s expanded definition (Braxton, 2014) and 
Tinto’s Interactionalist Theory provides a context for potentially understanding the role and 
possible influence of advising on student retention and persistence (Braxton, 2014). 
Chapter 1 described retention as the measure and motivation from the perspective of the 
educational institution and persistence as the measure and motivation from the student 
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perspective. Chapter 1 also posited that retention and persistence are focused on the same 
outcome. Significant research has focused on validating the Tinto model (Terenzini & Pascarella, 
1980, Braxton, 2014).  Additional research has expanded on the Tinto work to include advising 
focused on minority students (Metz, 2004). More recently, researchers have focused on the 
student motivations that impact persistence. Academic advising has been identified as a factor 
impacting educational experience satisfaction (Lent & Brown, 2006; Lent, Brown & Hackett, 
1994). By utilizing a model that brought together elements of social cognitive career theory 
(SCCT), researchers have been able to examine the interplay between interest and satisfaction in 
predicting students' intentions to remain in engineering majors (Lent & Brown, 2006; Lent, 
Brown & Hackett, 1994). While no absolute conclusions can be drawn yet, this research 
direction is promising in understanding how students’ interest level and satisfaction with their 
educational experience may play a role in helping to improve educational support models and 
advising designs to positively impact academic persistence. Current interpretations of Tinto’s 
theory highlight four perspectives that influence student persistence: economic, organizational, 
psychological and sociological (Braxton, 2014). Braxton states “a student’s ability to pay and the 
student’s perceptions of costs of their education influence persistence” (Braxton, 2014). Tinto 
describes the organizational perspective as “the actions of administrators, faculty, and the staff 
represent forms of organizational behavior that may influence student persistence decisions” 
(Tinto, 1986). Referencing the influence of the psychological perspective on persistence, Braxton 
states, “psychological characteristics and processes that distinguish between students who persist 
and those who depart are at the level of the environment of a college or university” (Braxton, 
2014). Tinto (1975) and later Braxton (2014) highlight the role community plays in student 
persistence. The student community may include family, friends, classmates and members of 
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social clubs and organizations (e.g., fraternities and sororities). Advising may play a significant 
role in helping students navigate the economic, organizational, psychological and social 
perspectives to help create increased interest and satisfaction with their academic environment 
(Scott, 2015) and influence persistence. Braxton identifies a relationship between advising; 
increased interest, increased satisfaction and persistence (Braxton, 2014) see Figure 2.2. 
Figure 2.2  
Factors Influencing Student Interest and Satisfaction with Advising 
 
 Habley (2012) identifies three core academic services that are key to under represented 
minority student success: “assessment and developmental education, academic advising and 
student transition programs”. The research highlights the need to focus on college and university 
delivery design for student support services to examine the impact of organization structure and 
delivery models on student success. The researcher is focused on the influence of advising on 
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underrepresented minority student persistence in STEM. The research ultimately builds upon the 
examination of the broader components of advising delivery and how they may positively 
influence student persistence (Toney, 2000). 
 
 
Advising Organizational Design 
There are three prevalent advising organizational designs in use today in higher 
education although these are by no means exhaustive (Habley, 1997). The Centralized-
advising design is the most common model in undergraduate advising. This model offers 
a general consultation model focused on overall institutional graduation requirements. 
The Centralized model is defined by having institution-wide coordination of resources, 
availability and scheduling. The Centralized design is staffed by professional advisors 
and works with students until they have reached the point of declaring a major (Barker, S. 
& Mamiseishvili, K., 2014). The success of the Centralized academic advising model is 
frequently measured based on the academic performance of students utilizing central 
academic advising vs. students using no academic advising at all (Kot, Felly Chiteng, 
2014). Studies show an increase in first term GPA, second term GPA and overall higher 
cumulative GPA for the freshman year of students taking advantage of Centralized 
advising environments vs. those not utilizing any academic advising (Kot, Felly Chiteng, 
2014).  
The Decentralized-advising design typically is staffed by faculty within a major 
or discipline and is administered by the advising staff (Barker, S. & Mamiseishvili, K., 
2014). The third academic advising model is the Shared-advising design. This model 
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combines attributes of the Centralized and the Decentralized models. In the Shared 
design students will utilize both the professional advising resources of the Centralized 
design and rely heavily on the faculty advisors in the Decentralized design.  
A gap in the literature highlights the need to examine the success metrics of 
students as they transition from the Centralized design to either the Decentralized design 
and/or the Shared design (Barker, S., & Mamiseishvili, K., 2014). This transition point 
may be critical to the decision of under represented minority students to continue on a 
STEM discipline degree path or to opt out of STEM (Museus & Ravello, 2010). 
Understanding the impact on student persistence at this transition point is a gap in the 
literature and an area of research that requires more study. 
Advising Design Considerations 
Among the key considerations for academic advising design are the goals and objectives 
of the advising function, staffing resources, size of student population and financial resources. 
New challenges brought on by technology impact advising design considerations. Synchronous 
communication utilizing instant messaging and video calling between smartphones and tablets as 
well as traditional asynchronous communication such as email and online bulletin boards has 
provided more options for student advisor interaction. Drake, Jordan and Miller (2013) identify 
“always on” communications technology such as smartphones and tablets as introducing more 
complexity to the information exchange model between students and advisors. Student access to 
an ever-increasing volume of information and at a distance communication between students, 
faculty, administration and advisors impacts the quality of interpersonal relationship between 
student and advisor (Drake, Jordan and Miller, 2013). 
Advising Design Effectiveness 
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Achieving advising design effectiveness requires some comparison of how students value 
certain advising functions and how advisors value those functions. This comparison may impact 
how the education institution evaluates advising performance (Habley, 2007; McFarland, L. A. 
(2011). Faculty and student perspectives on advising have identified the following categories 
important to evaluating advising effectiveness; overall connection, major connection, general 
education connection, degree connection, out-of class connection, referrals (academic & non-
academic), academic connection, information connection (how things work), accuracy, 
information, individual functions (skills & abilities), interests and shared responsibility (Allen 
and Smith, 2008, Frost, 1991). The research has identified divergence on a few categories that 
may significantly impact student satisfaction (Drake and Jordan, 2015). Student dissatisfaction 
can be interpreted as the academic advising design being less than effective (Gunn and Mitchell, 
1996). This study examined student perceptions of satisfaction with academic advising through a 
survey and phenomenological interviews to gain insights into their lived experiences. 
Innovation and Best Practices in Student Advising 
The application of new technology based advising tools, such as e Advising, (Shana & 
Abdullah, 2014; Amador, J. (2014; Brown, J. A., & Ranganathan, G. (2009) although in it’s 
infancy is gaining traction as an approach to overcoming advising resource and investment 
constraints. There is also new thinking being introduced to the field to better understand if an 
outcome based approach can be applied to teaching and advising in science, technology, 
engineering and math that seeks to capture overall knowledge vs. test scores as a measure of 
success (Yusof, 2012). Re-thinking new advising models, application of new technologies and 
measurement (Patankar, 1998) of student achievement are potentially important disruptive 
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approaches to increasing STEM retention and graduation rates and introduces new areas for 
further research. 
Integrated Advising 
Researches say the direction of providing an integrated advising model to better support 
under represented minority students by combining academic counseling, environmental 
(coaching and mentoring) and career counseling (Barker & Mamiseishvili, 2014; Shiroma, 
2015).  The emerging use of the integrated model identifies the transition to a higher education 
environment with more independence for the student while tailoring the service delivery model 
to varying levels of student maturity (Vandermark, 2014). 
Advising in Support Models for Underrepresented Minority STEM Students 
Student recruiting and admissions practices take on an important role in helping to 
improve retention and degree completion rates. Examining student academic preparation and 
how students choose to pursue a STEM major can provide early insight into what may be 
required in the higher education institution support model to increase the likelihood of their 
success. Student input for interventions on the part of the institution of higher learning that may 
positively impact persistence include an early warning system to alert the student of concerns on 
the part of the institution regarding their successful completion of their course of study, an 
academic advising center, freshman seminar (for credit) and training of faculty advisors (Habley, 
2012). 
Characteristics of Successful Advising Models of URM Students in STEM 
Researchers suggest that choosing a STEM major is directly influenced by intent to major 
in STEM, high school math achievement, and initial postsecondary experiences (Wang, 2013). 
According to Wang (2013) the largest impact on STEM higher education entrance and intent to 
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major in STEM is directly affected by 12th-grade math achievement, exposure to math and 
science courses, and math self-efficacy beliefs. The impact of advising on student motivation 
may emerge as an important factor in persistence (Stage, 1989). Miller (2002) examined the 
influence of academic advising and mentoring on female students pursuing STEM undergraduate 
degrees and found motivation and self-efficacy were keys to them seeing themselves as scientists 
and engineers and were significant contributing factors to the choice of persistence or attrition. 
Miller (2002) found that women rarely mentioned advising or mentors as important contributing 
factors to their academic experience. Implied in their input however, was that because the 
programs they were enrolled in were 85% male and the faculty did not have many female 
professors, the opportunities for establishing advising and mentoring relationships were 
minimized. The women did not rate advising or mentors highly in contributing to their self-
efficacy or identity as scientists and engineers as the majority of their classmates and instructors 
were male (Miller, 2002). Students of color have identified four traits in advisors that impact 
their motivation positively; developing meaningful relationships, sharing important information, 
providing holistic support beyond academics and encouragement for self improvement (Shiroma, 
2015). Although more study is warranted on the role of motivation, this research direction opens 
up a path worth exploring to understand factors that may increase under represented minority 
students’ persistence at the post-secondary level and specifically in STEM. Beyond motivation, 
Hispanic students in particular identify other factors that contribute to the persistence challenge. 
Habley (2012) identifies job demands, student family responsibilities, and lack of support from 
significant others as having a significant negative impact on persistence for this group. Campbell 
(2013) has identified intrusive advising as an approach having some promise for at risk students 
not aware of the institutional resources available to them. Intrusive advising takes an aggressive 
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approach on the part of the academic advising organization to identify and engage with students 
who may show early signs of adjustment difficulties transitioning into the academic environment 
(Schultz, 1989; Campbell, 2013). 
Programs Targeting Underrepresented Minority Students Interested in STEM 
 
Among the many STEM education programs targeting under represented minority 
students, two promising examples stand out for longer term study: building on the work by Tinto 
(Tinto, 1975) the more recent Culturally Engaging Campus Environments (CECE) Model of 
Success (Felder, 2013) is a framework that explores the impact of campus environments and 
acknowledges the role of motivation in successful outcomes for under represented minority 
students. The model recognizes and incorporates secondary school advising as an important part 
of preparation for success in higher education environments. The Level Playing Field Project 
(Scott, 2015) is a 5-week, 3-year STEM summer residential program held on 4 college campuses 
in California. The program takes a holistic approach to the needs of under represented minority 
high school students interested in STEM. The program curriculum includes; core mathematics 
(Algebra II, Pre-Calculus, Calculus) and science (Biology, Chemistry, Physics) enrichment 
courses, 3-year AP Computer Science preparatory sequence of courses, college success classes 
(e.g., college applications), youth development curriculum (e.g., leadership, public speaking), the 
core curriculum integrates project-based learning, culturally relevant pedagogy, and technology. 
Beyond a classroom intensive focus, the program exposes the students to Role Models, Mentors 
and STEM Peer Networks. Key sustainability skills are included through facilitation of 
community-building and support networks among peers to build cultural competence, social 
justice orientation, leadership and critical thinking skills. As a critical link between secondary 
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school and higher education environments, college success classes are taught during all 3 years 
(e.g., college applications, financial aid) (Scott, 2015).  
Retention and Degree Completion Rates 
 According to Habley (2012) referencing the 2010 American Council on Education report, 
retention and degree completion rates for under represented minorities are not improving 
appreciably. During the period 1997 and 2007 the percentage of associate’s and bachelor’s 
degrees awarded to African American students increased one percent (from 11% to 12%). 
During this period degree completion rates for Hispanic students receiving associates’ and 
bachelor’s degrees increased from 10% to 11.6%. From these statistics it is clear that graduation 
rates over the ten-year period have been flat. 
Stakeholder Perceptions  
The following stakeholder perceptions from the research provide a valuable starting point 
for conducting the research study focused on examining the influence advising may have on 
underrepresented minority student persistence in STEM. 
Student Perceptions - students indicate feelings of isolation, concern about math skills 
and access to resources as de-motivators to fully engage in the institution (Steele, 2015, Felder, 
2013). 
Faculty Advisor Perceptions - faculty advisor studies show under represented minority 
students may be more reluctant to engage in out-of-class relationship building with the teaching 
staff and advisors (Lynch, 1998). 
Advisor Perception - advisors indicate beyond normal transition anxiety, under 
represented minority students may not have developed the study skills, time management 
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practices and academic confidence to effectively manage the transition from high school to 
higher education (Steele, 2015). 
 
 
Summary 
 
The national focus on ensuring the U.S. continues its global leadership role in science and 
technology development and innovation carries with it the requirement to open pathways for the 
next generation of scientist, mathematicians, engineers and technologists to thrive and excel. 
These pathways will need to be inclusive and embrace the diversity of the next generation of 
students. The effort and energy being directed towards increasing the number of science, 
technology, engineering and math graduates today should be just the tip of the iceberg. The 
iceberg metaphor is useful in helping to identify not only the ten percent of an event or 
phenomenon that is visible but encourages us to recognize there is ninety percent of the same 
event or phenomenon that is not in view. As Scharmer and Käufer state in explaining their Ego 
to Eco framework (Scharmer & Käufer, 2013) the iceberg metaphor helps to highlight the 
socioeconomic system because it assumes that, beneath the visible level of events and crises, 
there are underlying structures, mental models, and sources that are responsible for creating them 
(Scharmer & Käufer, 2013). The design of this study provides an opportunity to gain additional 
insight from URM students on factors affecting their persistence through the phenomenological 
component of the research that may or may not be identified through the quantitative survey 
component of the research. Therefore focusing on the student advising experience and 
combining quantitative and qualitative data, the opportunity to gain visibility into more of the 
factors affecting URM student persistence in STEM becomes more attainable. 
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The literature points out that while many first year undergraduates change out of their 
intended STEM related major, the percentage of students from under represented minority 
demographics changing out is significantly higher. This is an ominous trend as the U.S. minority 
population in 2015 is forecasted to be the majority population in 2060 (Shiroma, 2015).  
As students are exposed to more intensive science and math curriculum at earlier ages, 
their unique needs for advising support is also increasing. The research identifies confidence in 
math skills as a critical success factor for first year undergraduates in STEM and also self-
efficacy, the ability for these students to see themselves in science, engineering and technical 
careers. The under represented minority demographic is the least likely to have the academic 
preparation for success at the post-secondary level (Habley 2012). Academic advising will need 
to continue to evolve to support the whole student taking into account student economic 
concerns, goals of the institution, student psychological perspective and student sociological 
context (Braxton 2014). As more secondary school districts build connections with institutions of 
higher education, post-secondary advisors will be better prepared to offer guidance in the context 
of better math and science preparation aimed at students with the goal of pursuing a college 
STEM academic career. More research is warranted to understand how to model and implement 
academic advising in this context. The focus of this research is limited to examining advising 
influence on second semester sophomore underrepresented minorities persistence in STEM at 
this post secondary educational institution. 
 
Chapter 3: Research Methodology 
Introduction 
Undergraduate underrepresented minority (URM) students tend to change out of STEM 
disciplines before earning a degree at a rate higher than their non-minority student counterparts.  
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This phenomenon contributes to the general concern that the United States is not producing 
enough STEM trained skilled workers to meet future employment needs of industry and 
government entities (NAP, 2012). 
A review of the literature indicates that academic counseling and successful navigation of 
the undergraduate STEM environment may play a role in positively affecting the undergraduate 
experience (Lent, et al, 2013). Gaining more insight into advising experiences of these students 
may contribute to the research focused on increasing the likelihood URM students will persist to 
earn degrees in STEM disciplines.  
The purpose of this research was to examine the role advising might play 
in increasing the persistence of underrepresented minority students in STEM 
disciplines. The study was guided by a central question: What is the advising 
experience for undergraduate underrepresented minority students persisting in 
STEM at this urban technology oriented institution? 
The study also examined two sub-questions focused on the phenomena of 
advising for URM students at this institution: 
1. How do undergraduate underrepresented minority students 
persisting in STEM at this urban technology oriented institution 
perceive the advising experience?  
2. What advising style do students report as beneficial to their 
inclination to persist at this urban technology oriented institution? 
 
This chapter will explain the research design and methodology for this study. 
The research design and rationale will be discussed along with a description of the 
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study population, study site and data collection methods. 
Research Design and Rationale 
The research study is a phenomenological mixed method design (Creswell & Plano 
Clark, 2001) incorporating the use of the Academic Advising Inventory (AAI) survey instrument 
(NACADA, 2015) to collect quantitative data and conducting phenomenological (Moustakas, 
1994) one-on-one, face-to-face semi-structured interviews to collect qualitative data to gain 
insight into the lived experience of these students. The AAI survey was developed as a tool to 
identify how students perceive their advising experience and preference for style of advising - 
developmental or prescriptive. Students participating in the phenomenological open-ended face-
to-face interviews also participated in the AAI survey. Participants were identified through the 
Education Effectiveness Office of the institution and the ASP office. Invitations for the study 
were sent to 343 URM second semester sophomores representing three cohorts of students - the 
Academic Services Program, the Honors College and the general student population. The first 
three students from each population agreeing to participate in the interviews were selected for 
that portion of the study. The construct of the study focuses on the influence of advising on 
undergraduate URM student persistence in STEM. Operationalizing the construct involved 
examining student perceptions of advising and style preference through the AAI survey and one 
on one, face-to-face interviews with students to gain insight into their perceptions of satisfaction 
with their advising experience and the influence of advising on the likelihood they would persist 
towards earning a degree (Merriam & Tisdell, 2015). 
To ensure the participants had complete understanding of the nature of the study, how the 
data would be collected and what the researcher would do with the data (Brink, 1993), the 
researcher made multiple site visits over a period of time to the campus interacting with the ASP 
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staff, the Honors College staff and the general population support staff prior to beginning the 
phenomenological interview data collection process. This approach is intended to minimize the 
potential for students to be guarded towards the researcher and the purpose of the study in 
general. The goal of the phenomenological component of the study was to elicit perceptions and 
beliefs from the lived experience (Merriam & Tisdell, 2015) of the students about their advising 
experience. The phenomenological research approach is critical to understanding how students 
see their life-world or everyday life and social action (Merriam & Tisdell, 2015). The researcher 
is interested in how advising may or may not influence undergraduate URM students to persist in 
STEM. Therefore, the time invested to create a feeling of familiarity with the researcher on the 
part of the student support resources may have stimulated a more open dialog and less guarded 
answers during interviews. The researcher secured permission to visit the campus and interact 
with students and staff through the Academic Services program office. 
Finally, by utilizing a mixed method design, the researcher was able to use triangulation 
to validate the congruence of the data collected from the quantitative and qualitative study 
components. This approach had the benefit of minimizing the potential risk of bias on the part of 
the researcher being influenced by the results of a single study methodology and increased the 
number of study participants (Brink, 1993). 
Population and Site 
Population Description  
This study examined the influence of advising on undergraduate underrepresented 
minority students persisting in STEM. The population was comprised of second semester 
undergraduate underrepresented minority students attending a post-secondary science, 
technology, engineering and math (STEM) oriented institution located in the Northeast. The 
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participant population will be drawn from three sets of underrepresented minority (URM) student 
groups: URM students in the Academic Services Program (ASP), URM students in the Honors 
College (HC) and URM students in the general student (GS) population.  
The ASP student population is composed of African American, Native American, Asian, 
Hispanic and other students consistent with U.S. census designation of underrepresented 
minority population groups. These students receive financial aid associated with the New Jersey 
Equal Opportunity Fund (EOF). The New Jersey Educational Opportunity Fund provides 
financial assistance and support services (e.g. counseling, tutoring, and developmental course 
work) to students from educationally and economically disadvantaged backgrounds attending 
institutions of higher education in New Jersey. Undergraduate grants range from $200 annually 
to $2,500 annually depending on the type of institution and financial need. These grants are 
renewable based upon continued eligibility (State of NJ - Office of the Secretary of Higher 
Education, 2015). Each campus is responsible for student recruitment, selection, program 
services, and its own specific criteria for EOF admission and program participation (State of NJ - 
Office of the Secretary of Higher Education, 2015).  The Academic Services Program is funded 
in part through the Equal Opportunity Fund and through institutional funding. 
The Honors College URM population lives in an on-campus residential hall designated 
for Honors College students along with the broader HC student population. URM students within 
the Honors College are eligible for EOF funds. Undergraduate eligibility for the EOF program 
requires being a member of a URM group, demonstrated economic disadvantage, and New 
Jersey residency for 12 consecutive months prior to grant award, acceptance into a participating 
institution and meeting the academic requirements of the institution. There are also state 
mandated financial eligibility rules based on size of household and gross income (State of NJ - 
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Office of the Secretary of Higher Education, 2015).  
The study focused on undergraduate URM students participating in STEM degree 
programs. Therefore non-underrepresented minority students were not included in the study. The 
ASP student population is approximately 350 students. The URM Honors College URM 
population is approximately 100 students. The URM participation in the general student 
population is approximately 2000 students (NJIT, 2015). The study will include members of 
these three population groups. The ASP leadership facilitated invitations for both the AAI survey 
and the individual in-person interviews to all URM second semester sophomores. The planned 
survey participation target was a minimum of seventy-five students. The planned interview 
participation was nine students with equal participation from the ASP, HC and GS populations. 
Three hundred and forty three study invitations were sent out via email with a response rate of 
31.5% (108 responses) with a total of ninety complete surveys. 
Site Description 
The target site was an urban technology and engineering oriented post-secondary 
institution located in the Northeast United States. The school has an undergraduate population of 
approximately 7,550 students and a graduate population of approximately 3,100 students. The 
institution awards certificates, bachelor, masters and doctoral degrees in science, technology, 
engineering and math (STEM) disciplines. The institution’s campus abuts a community college 
campus and one of the many state university campuses, creating a large urban college 
community environment. The student population includes residential and commuter students. 
Site Access 
 
The leadership of the Academic Services Program agreed to facilitate gaining 
institutional approval for the study and facilitated the invitation process for students to 
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participate in the survey component and the one-on-one student interviews. The ASP also agreed 
to provide the private physical space to conduct the in-person interviews.   
Research Methods 
 
Description of Methods 
 
This research study is a phenomenological mixed method study and includes the use of 
multiple methods of data collection.  Methods used include quantitative descriptive statistical 
analysis utilizing survey data, qualitative lived experience phenomenological analysis utilizing 
individual face-to-face semi-structured interviews and field notes based on observations recorded 
by the researcher during interviews. The quantitative and qualitative components of the study 
were conducted concurrently. As identified by Creswell et al. (2003), “in concurrently gathering 
both forms of data at the same time, the researcher compared both forms of data to search for 
congruent findings (e.g., how the themes identified in the qualitative data collection compare 
with the statistical results in the quantitative analysis”, (pp. 217-218; Onwuegbuzie & Collins, 
2007).  
The researcher was interested in student attitudes and perceptions of advising influence 
on URM student persistence in STEM at the institution site for this study.  Therefore, the 
researcher used a convergence design to compare results of the quantitative component with the 
qualitative component of the study (Merriam, 2015, p. 48). For this study the qualitative 
component is the primary component. 
The target population was defined as URM students enrolled in the undergraduate degree 
program at the study site. For purposes of generalization the sample at this site was comprised of 
second semester URM students. To further define the sample used for the study, three groups of 
  48 
URM students participated (a) Academic Services Program students (ASP) students, (b) URM 
students within the Honors College (HC) and (c) URM students within the General Student (GS) 
population. Random sampling was used to engage study participants. The convenience sampling 
approach, although not a guarantee the population is representative, can as Creswell states; 
“provide useful information for answering questions and hypotheses” (Creswell, 2009, 2015, p. 
144). 
Participant Selection (sampling) 
The planned sample size for the quantitative component of the study was sufficient to not 
adversely affect validity should a small number of students from each of the target population 
groups not fully complete the survey (Creswell, 2015 p. 170). The planned minimum sample size 
for the quantitative component of the study was 75 students. With a population size of 75 and a 
confidence factor of 95 percent based on the formula developed by Krejcie & Morgan (1970) the 
margin of error distribution would be as follows; 63 participants = five percent margin of error, 
69 participants = 3.5 percent margin of error, 72 participants = 2.5 percent margin of error and 
74 participants = 1 percent margin of error (Research Advisors, 2006). Even in the case of more 
attrition from any one group, internal and external validity would not be affected and would 
support the rationale for applicability of the findings in the context of this institution setting as 
Onwuegbuzie & Collins, (2007) have noted, findings by Maxwell (1992) “differentiates internal 
generalizability from external generalizability, with the former referring to the generalizability of 
a conclusion within the underlying setting or group, and the latter pertaining to generalizability 
beyond the group, setting, time, or context” (Onwuegbuzie & Collins, 2007). 
The planned minimum sample size for the qualitative component was nine students 
consistent with findings of phenomenological studies by Creswell (1998, p.64), “at least six 
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participants as being adequate to provide an in-depth picture being diminished with the addition 
of each new individual” (Creswell 2015, p. 208).  The qualitative interview participants were 
comprised of students from three unique target population groups. In the case of the qualitative 
component, internal validity and external validity would be affected by attrition of more than one 
participant from each group (Creswell, 2015 p. 2018) however, this was not a factor. 
To minimize the reliability and validity risk in the phenomenological component of the study the 
researcher took certain actions focused on decreasing researcher bias (Brink, 1993). To reduce 
the potential for researcher bias the researcher guarded against asking leading or double-barreled 
questions and refrained from making judgments regarding communication style of participants. 
To control for bias the participants used email to initiate scheduling the in-person interviews and 
the researcher met each participant for the first time at the start of the one-on-one face-to-face 
sessions. 
Participant Identification and Invitation 
The sampling method for the survey component of the study was random sampling. 
Random sampling was chosen to identify participants for this component of the study. The site 
institution maintained email contact information to facilitate the invitation to participate in the 
study and meet institutional privacy requirements. For the face-to-face interviews with students 
convenience sampling was used. The first three study invitees from each of the populations 
(ASP, HC, GS) agreeing to participate in the interviews were selected. The researcher chose the 
institutional setting and target student population groups – second semester Academic Services 
Program participants, Honors College and URM students from the general population because 
their inclusion provides the researcher with unique insight about the phenomenon of advising on 
URM students to persist in STEM (Onwuegbuzie & Collins, 2007) at this institution. 
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Data Collection 
Survey Instrument 
Instrument Description. The survey protocol used was the Academic Advising Inventory 
(AAI) (Appendix B). The AAI is a nationally normed instrument developed by Roger A. 
Winston and Janet A. Sandor in 1984 and made available under the auspices of the National 
Academic Advising Association (NACADA, 2015).  The AAI was designed to measure 
three aspects of academic advising: (a) the nature of advising relationships, seen along a 
developmental-prescriptive continuum (Part I), (b) the frequency of activities taking place 
during advising sessions (Part II), and (c) satisfaction with advising (Part III). Part IV of 
the Inventory was designed to gather demographic-type information about the student and his or 
her advising experience. Part I of the survey is comprised of 14 pairs of statements. A survey 
participant must make two decisions about each pair in order to record a valid response: (1) 
decide which one of the two statements most accurately describes the academic advising they 
received in the specified academic year, and then (2) decide how accurate or true that statement 
is (from very true to slightly true). Part II of the survey is comprised of twenty-nine questions. 
Participants were asked to consider a set of activities that often take place during academic 
advising. The questions in the survey are structured as follows: During the academic year, how 
many times have you been involved in each activity? Students use the code below to respond to 
questions 15-44 on the answer sheet. A=None (0 times) C=2 times E=4 times B=1 time D=3 
times F=5 or more times (NACADA, 2015). Part III of the survey uses a five choice likert scale 
of five questions focused generally on satisfaction with the advising process. Part IV of the 
survey consists of eight questions designed to collect demographic information on the survey 
participant. The researcher conducted a Cronbach Alpha analysis to assess validity and reliability 
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of the survey. The recommended cut off of .70 was exceeded with a Cronbach Alpha of .93 
(question one was removed from the analysis because it was the online consent statement and not 
a part of the content of the survey) (Winston & Sandor, 1984). 
Interviews with URM Students 
The researcher conducted face-to-face interviews with a sample of three URM students 
from the ASP population, three students from the HC population and three students from the GS 
population. The ASP executive director facilitated increased awareness of the study to these 
students to participate in the research study through communication with his staff and his 
counterparts in the Honors College and General population student support offices. The 
interview protocol (Appendix A.) was semi-structured using open-ended questions (Merriam, 
2015, p. 110). As Merriam notes the purpose of the interview is to elicit special information 
about lived experiences and therefore, open-ended interpretative and non-leading questions are 
best suited to gain insight into feelings, experiences, behaviors and sensory perceptions. The 
researcher developed and presented fifteen open-ended questions to the interview participants 
(see Appendix A). The intent of the interviews was to gain insight into advising factors that 
encourage or discourage students to persist towards earning a STEM degree. The questions 
focused on social, academic, motivation, preparedness and general environmental factors 
impacting their decision to persist in STEM and the role of advisement on their decision. 
Motivation factors include self-efficacy where students can visualize themselves in a STEM 
post-graduate career and possess the desire and commitment to achieve their career goals. 
Preparedness factors include having a depth of advanced math and science skills that provide a 
foundation for academic competitiveness with student peers. The researcher incorporated 
interview questions to expand responses regarding the student perceptions and beliefs about 
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factors that expand beyond the immediate campus undergraduate environment.  Outside factors 
may include but not be limited to family support, financial concerns or prospects for future 
employment. 
Field Notes 
The researcher used field notes to record handwritten filed notes describing observation 
detail and reflections on observations to highlight relevant insights about the open-ended 
interview sessions for each participant. 
The researcher used an electronic recording device (with a backup device available 
should there have been a technical issue with the primary recording device), observation and 
field notes to capture and reflect on the participant responses to interview questions. The 
researcher used a commercial transcription service to transcribe the recordings and used field 
notes for review with the participants to ensure accuracy of their responses.  
Data Analysis Procedures 
The researcher employed NVivo coding as a first cycle method (Saldana, 2013) to 
capture verbatim responses to interview questions. The researcher then used axial coding to 
identify frequently used words and phrases to categorize consistent themes from the NVivo 
codes (Saldana, 2013). The researcher used deductive analysis to identify recurring themes 
across the data as it was collected and after all the data had been collected (Merriam, 2015, p. 
198). The researcher looked to identify similarity of themes from the interviews utilizing 
horizontalization. Moustakas (1994, p. 96) describes the horizontalization process as arranging 
all the data as if it all has equal weight in the initial stage of analysis and then begin to identify 
clusters of themes. Moustakas further explains, “in this process there is an interweaving of 
person, conscious experience and the phenomenon” (1994, p. 46). This process is critical to 
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developing a visual model of the prevailing themes within the cognitive factors, behavioral 
factors and environmental factors relevant to URM student persistence in STEM, thus gaining 
the most value from the phenomenological study design. The researcher utilized the analytical 
features within the Qualtrics Insight Platform to identify relational data characteristics across 
participant groups by gender, self-identified ethnic groupings and statistical output reflecting 
prescriptive advising versus developmental advising style frequencies and preferences. 
Stages of Data Collection  
Using Creswell’s five stages of data collection, the researcher identified the process for 
selection of the participants, selected the types of data to be collected, identified the instruments 
used and administering the collection of the data (Creswell, 2008, 2015). Additionally, obtaining 
permissions are discussed here. The researcher secured approval from Drexel IRB to conduct the 
study, permission from the participating institution through their IRB process to engage its 
students in the study and securing an Informed Consent Form from each study participant (see 
Figure 3.1). 
Figure 3.1  
Data Collection Stages & Process 
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Data Analysis  
The researcher used a computer based analytical tool to identify specific patterns and themes that 
emerged from the data and to synthesize the data. The researcher offers hypotheses regarding the 
significance of interrelationships that emerge from the data analysis (Bloomberg & Volpe, 2012). 
The researcher utilized the NVivo computer program for managing and analyzing the qualitative 
data and Qualtrics Insight Platform to analyze quantitative survey data and SPSS for further 
analysis of the quantitative data. Qualtrics raw survey response data was exported to SPSS for 
additional analysis. Specifically the researcher performed a Cronbach Alpha test to establish 
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reliability and validity, Independent Samples Test (t-Test) to identify if there was significance in 
results for the question – Satisfaction with Advising as the dependent variable and Gender as the 
independent variable. 
Ethical Considerations 
Upon receiving permission from Drexel IRB to undertake the study, the researcher 
followed the guidelines of the Drexel IRB. The researcher ensured the rights of participants were 
respected and no participant was put at risk of harm by participating in the study.  All 
participants received a consent form outlining their rights to voluntarily participate in the study 
and that they could opt-out at anytime and or skip answering any question. Each participant was 
assigned a random participant code to ensure their names were not part of the data collection or 
analysis processes. Students participating in the interview component were instructed to not 
share specific interview questions with others as this could add risk to the study should 
participants choose to develop a purposely constructed set of responses. Every effort has been 
made to ensure findings cannot be linked to individual participants or the participating 
institution. The participants will remain anonymous and information about their institution will 
be generalized to protect confidentiality. Findings have been aggregated using general themes 
and pseudonyms for presentation and publication. The researcher reviewed the interview 
questions with independent research advisors familiar with URM student research to identify any 
implicit or explicit bias in the questions.  
Chapter 4: Findings, Results, and Interpretation 
 The purpose of this study was to examine the role advising may play in increasing the 
number of underrepresented minority students in STEM disciplines. The researcher examined 
URM student persistence in STEM by gaining insights into student perspectives at this 
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institution on how they experience advising. Additionally, factors that may influence student 
perspective on the potential role of advising were also explored. Insights from this study may 
provide useful information to education leaders focused on increasing persistence among 
undergraduate URM students in STEM. Additionally, insights from this study may contribute to 
the future academic success of undergraduate URM students pursuing STEM degrees. The 
results of this research were based on data gathered from responses to the AAI survey 
administered online utilizing the Qualtrics Insight Platform and one-on-one face-to-face 
interviews with second semester sophomores. Results from this study could be significant to 
URM student persistence in STEM. Additionally, the host institution may benefit from the study 
results by gaining insight into ways the advising experience may become more useful through 
further examination of the application of advising resources, focus and delivery models. 
Research Questions 
The central question: What	is	the	advising	experience	for	undergraduate	underrepresented	minority	students	persisting	in	STEM	at	this	urban	technology	oriented	institution? The study also examined two sub-
questions focused on the phenomena of advising for URM students at this 
institution: 
1. How do undergraduate underrepresented minority students 
persisting in STEM at this urban technology oriented institution 
perceive the advising experience?  
2. What advising style do students report as beneficial to their 
inclination to persist at this urban technology oriented institution? 
Participant Population 
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The research protocol for this study included 343 email invitations to second semester 
sophomores as identified by this institution. The protocol targeted a minimum of 75 survey 
participants and 9 interview participants. The survey invitation generated 108 respondents for a 
31.5 percent response rate. The survey completion rate was 83 percent of total respondents for a 
total of 90 complete surveys (AAI scoring is performed at an individual question level). The nine 
survey participants self identified to participate in the interviews by being the first three students 
from each student population group (Academic Services Program, Honors College and general 
student population) to respond by email with their willingness to participate in the in-person 
interviews. Interview participant frequency was six male and three female students. Participation 
by target group consisted of one male and two females from ASP, three males from the Honors 
College and two males and one female from the general student population. Participation 
frequency by self-identified gender for the AAI survey was 54 male and 35 female (one 
respondent within the completed survey pool did not self-identify as male or female) for a 
frequency distribution of 60.67% male and 39.33% female. All interview participants also 
participated in taking the AAI survey. Participants by self-identified ethnicity were African 
American 24.44%, Hispanic American/Latino 55.56%, Asian American or Pacific Islander 
2.22%, White/Caucasian 10%, Native American 1.11%, Biracial/Multiracial, Other/declined to 
respond 14.45%. 
Findings 
Introduction 
The purpose of this study was to explore the influence advising might have on URM 
students’ likelihood to persist towards earning a STEM degree. The researcher believed that 
gaining a better understanding of how these URM students experience the phenomenon of 
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advising at their institution would provide useful information to higher education institutions 
interested in increasing the success rate of URM students persisting in STEM.  
Quantitative Measures 
The AAI survey was used to identify the advising style these students reported 
experiencing – prescriptive or developmental as evidenced in Table 4.1.  The Developmental-
Prescriptive Advising (DPA) component of the AAI survey utilizes the first 14 questions of the 
instrument to develop an overall DPA score. This score identifies the nature of the advising 
relationship and the breadth of topics and concerns addressed during advising sessions. 
According to Winston & Sandor, it represents “a continuum between the two contrasting 
behavioral styles and attitudes—prescriptive and developmental—as perceived by students” 
(Winston & Sandor, 1984). Low scores (14 to 56) indicate that prescriptive advising is prevalent 
and result when students report a relationship based on authority, with the advisor functioning as 
the expert. Typically the advisor diagnoses the student’s problems, prescribes remedies, and 
gives detailed instructions. Formal academic matters are the exclusive or primary focus of 
prescriptive advising (Crookston, 1994). High scores (57 to 112) indicate developmental 
advising and result when students report: (a) advisor and student have established a warm, 
caring, and friendly relationship, (b) advisor and student share and clearly negotiate 
responsibilities for various advising tasks, and (c) advising is based on a concern for the 
student’s total education and use of all available resources within the collegiate environment 
(Winston & Sandor, 1984). Based on the DPA score from the responses of the students surveyed 
in this study these students perceive the overall advising style they experience at this institution 
is a developmental style of advising with a score of 65 as evidenced by the information contained 
in Table 4.1. 
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Table 4.1  
Academic Advising Satisfaction Development – Prescriptive Advising Scoring 
AAI Prescriptive – Development Scale Results AAI Questions, Score, and (Mean N) 
Part I - Overall Prescriptive – Development – 
Prescriptive Advising (DPA) Score Ranges: Prescriptive 
Advising = 14 -56; Developmental Advising = 57 - 112 
Questions 1 - 14, Score = 65 
(Mean N = 96) 
 
The AAI survey also provides for a detailed breakout of three additional subscales which 
when combined provide the overall DPA score. The subscales used in this study were the 
Personalizing Education (PE), the Academic Decision Making (ADM) and Selecting Courses 
subscale (Winston & Sandor, 1984) as evidenced by the information contained in Table 4.X 
The Personalizing Education (PE) Sub-scale Questions are questions: 1, 3, 4, 5, 8, 9, 10, 
and 13 of the Academic Advising Inventory survey. This subscale reflects a concern for the 
student’s total education, including career/vocational planning, extracurricular activities, 
personal concerns, goal setting, and identification and utilization of resources on the campus. 
The advising process addresses both academic and personal interests and concerns. 
Developmental advising, high scores (33 to 64), is characterized by a mutually derived 
relationship that is warm, trusting, and purposeful. The student’s total experience in the college 
environment (in and out of class) is considered important and worthy of attention in the advising 
relationship. Both the advisor and student share their respective expectations of the advising 
process and share responsibilities for its success. Prescriptive advising low scores (8 to 32) 
describe student-advisor relationships that are formal and distant. Academic matters are the only 
subjects thought appropriate to be dealt with in the advising process. The advisor is perceived as 
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the expert in the advising situation and is responsible for its success. Students are seen as being 
primarily receivers of information. The advising style reported for personalizing their education 
by these students is developmental as evidenced by a (PE) score of 35. Crookston concludes 
developmental advising relationships include the advisor and student reaching agreement 
together on taking responsibility for actions and outcomes (Crookston, 1994). 
Academic Decision-Making (ADM) sub-scale Questions 6,7,11, and question 14 focuses 
on the process of academic decision-making and the responsibilities for making and 
implementing those decisions. The process includes monitoring academic progress, collecting 
information and assessing the student’s interests and abilities concerning academic 
concentrations, as well as other areas, and then carrying through by registering for appropriate 
courses. High scores (17 to 32) are indicative of developmental advising wherein the advisor 
helps students evaluate academic progress and identify steps or consider alternatives. The 
advisor then expects students to carry through and take responsibility for their own decisions. 
The advisor and student may not view responsibility in this context the same way. Students may 
not take responsibility for outcomes of the advising process. Crookston states, “ the decision 
(prescription) is the advisor’s, so if the advice turns out badly the student doesn’t feel 
responsible” (Crookston, 1994). Low scores (4 to 16) indicate prescriptive advising, that is, the 
advisor tells students what to do, when to do it, and makes sure that they follow through. The 
advisor makes decisions for the student (Winston & Sandor, 1984).  
The Selecting Courses (SC) sub-scale Questions 2, 12 deals with the process of course 
selection—first determining specific course needs and then planning an appropriate schedule. 
High scores (9 to 16)—developmental advising—reflect the behaviors and attitudes of advisors 
who collaborate with students to evaluate academic course needs and then suggest important 
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considerations in planning a schedule. The advisor expects students to make the final selections. 
Low scores (2 to 8)—prescriptive advising—indicate that the advisor accepts the major portion 
of the responsibility for choosing courses and planning students’ schedules. Grades and test 
scores are seen as being of primary importance in determining appropriate courses for students 
(Winston & Sandor, 1984). The ADM score of the students participating in this study was 20, 
indicating they perceive their advising experience as developmental as evidenced by information 
in Table 4.2.  
Table 4.2  
AAI Sub-scales; Selecting Courses, Personalizing Education, Academic Decision Making 
AAI Prescriptive – Development Scale Results AAI Questions, Score, and (Mean N) 
Part II – Subscale Selecting Courses (SC) Student 
Perspective on Advising Activities 
(SC)  Score Ranges: Prescriptive Advising = 2 – 8; 
Developmental Advising = 9 – 16 
Questions 2 & 12, Score = 9 
(Mean N = 95) 
Subscale Personalizing Education (PE) – (PE) 
Advising Score Ranges: Prescriptive Advising = 8 – 
32; Developmental Advising Ranges = 33 – 64 
Questions Q1, Q3, Q4, Q5, Q8, Q9, 
Q10, Q13, Score = 35, (Mean N = 96) 
Subscale Academic Decision Making (ADM) (ADM) 
Advising Score Ranges: Prescriptive Advising = 4 -
16; Developmental Advising = 17 – 32 
Questions Q6, Q7, Q11, Q14, Score = 
20, (Mean N = 96) 
 
The detailed Academic Advising Satisfaction Personalizing Education Sub-questions are 
presented in Table 4.3. 
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Table 4.3  
Academic Advising Satisfaction Personalizing Education Sub-questions 
Percent of Survey Participants 
Responding With Very True or True 
AAI Question Results and Responses by Question 
88% Advisors identify realistic academic goals based on 
student self knowledge vs. using test scores and grades 
(N=98) 
27% Advisors spend time getting to know you (N=98 
44% Advisor tells student what alternatives are vs. identifying 
alternatives with student and conveying consequences 
(N=98) 
53% Advisor provides tips on time management and effective 
study approaches vs. no time on time management 
(N=97) 
66% Advisor tells me what I must do to be advised vs. advisor 
and student discussing expectations of advising and each 
other (N=96) 
 
Part III of the AAI instrument is focused on student satisfaction. Advising satisfaction 
within the AAI serves as a proxy for advising style preference. The range of prescriptive 
advising preference score is 1 – 2 and developmental advising preference is indicated with a 
score above 2. The students participating in this study reported an overall level of satisfaction 
with their advising experience with a score of 3 on AAI question #45, “I am satisfied in general 
with the academic advising I have received” as evidenced by the information in Table 4.4. 
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Table 4.4  
Prescriptive – Developmental Advising Ideal Advisor  
AAI Prescriptive – Development Scale Results AAI Questions, Score, and (Mean N) 
Part III – Student Perspective on Advising 
Satisfaction in The Current Year/ Ideal 
Advisor: Prescriptive Score Range = 1 – 2; 
Developmental Advising Score Range = 2 or 
Higher 
Questions Q45, Q46, Q47, Q48, Q49 
Score = 3 
(Mean N = 88) 
 
Prescriptive – Developmental Advising Ideal Advisor Questions is composed of questions 45-49 
that relate to various aspects of students’ satisfaction with the advising they have received during 
the current academic year, namely (a) overall satisfaction, (b) accuracy of information provided, 
(c) adequacy of notice about important deadlines, (d) availability of advising when desired, and 
(e) amount of time available during advising sessions and are presented in Table 4.5. 
Table 4.5  
Prescriptive – Developmental Advising Ideal Advisor Questions  
Percent of Survey Participants 
Responding With Agree or Strongly 
Agree 
AAI Question Results and Responses by Question 
91% Sufficient time has been available during advising 
sessions (N=90) 
90% Advising has been available when needed (N=90) 
83% Sufficient prior notice has been provided about deadlines 
related to institution policies and procedures (N=90) 
84% Accurate information about courses, programs, and 
requirements through academic advising has been 
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provided (N=90) 
 
Additionally, the researcher was interested in whether there is a significant relationship 
between Gender and Academic Advising Satisfaction among study participants. The null 
hypothesis the researcher investigated to examine this proposition is as follows: there is no 
significant difference between academic advising satisfaction by gender. The null hypothesis is 
stated as – H0 : µ1 = µ2 where µ1 – Gender; µ2  - Academic Advising Satisfaction. The researcher 
used a t-Test to examine the mean for male “satisfied” responses (2.96) and female “satisfied” 
responses (2.84) to determine there was no significance between the means of male and female 
satisfaction with academic advising, p = .32, p is significant at p< .05. Therefore the researcher 
would fail to reject the null hypothesis as evidenced in Table 4.6. 
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Table 4.6  
Academic Advising Satisfaction by Gender 
How Male and Female Respondents Report Satisfaction with Academic Advising 
Males (N=54), Females (N=35) 
Mean 
2.9 
Df 
3 
Chi Square 
3.52 
P 
.32 
Significance p< .05 
 
Phenomenological face-to-face in-depth interviews with 9 students were conducted to 
gain insight into how students experience advising and how their lived experience might play a 
role in their likelihood to persist in pursuing a STEM degree. The demographics of the interview 
population information are presented in Table 4.7. 
Table 4.7.  
Interview Participant Enrollment Classification Demographics 
Gender Academic Services 
Program 
Honors College General 
Student 
Population 
Male 1 3 2 
Female 2  1 
  66 
Synthesizing Quantitative and Qualitative Measures 
 
The researcher used a “concurrent triangulation method design,” for triangulation of data 
collection, separate data analysis, and the integration of data for the findings and interpretation 
stage of the study (Creswell, Clark, Gutmann & Hanson (2003, p. 162). The quantitative and 
qualitative data was collected concurrently therefore, the researcher was able to triangulate the 
interview results and survey results as two valid sources of data to identify emerging themes and 
articulate a set of findings. There were six findings or themes that emerged from synthesizing 
data from the AAI survey results and the in-depth interviews. 
The study was guided by a central question: What is the advising 
experience for undergraduate underrepresented minority students persisting in 
STEM at this urban technology oriented institution? 
The study also examined two sub-questions focused on the phenomena of 
advising for URM students at this institution: 
1. How do undergraduate underrepresented minority students 
persisting in STEM at this urban technology oriented institution 
perceive the advising experience?  
2. What advising style do students report as beneficial to their 
inclination to persist at this urban technology oriented institution? 
 
  
Finding 1: Satisfaction and Advising Style Preference - An overwhelming majority of 
participants (60 of 80 [75%]) indicated that they were satisfied with their advising experience 
and advising style at this institution tended to be more developmental than prescriptive. There 
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was no statistically significant difference between the way males and females reported their 
perceptions of advising style at this institution. Additionally, (70 of 88 [80%]) reported they 
received advising from an advising center either from an individually assigned advisor or from 
an available advisor. An overwhelming majority (82 of 90 [91%]) of participants reported that 
sufficient time was available for their advising sessions. Participants also indicated that advising 
resources were available to them when they needed them. ASP students communicated a 
stronger relationship with ASP advisors than with advisors within their major or at the University 
Advising Center (UAC). Additionally, for interview participants peer advising was highly 
valued. Participants framed their overall advising experience this way: 
Personally, I don't really have that much contact with my academic advisor for 
my major, which is chemical engineering. We don't talk a lot because there's so 
many students, it's hard to talk to her at a time or it's mostly just about 
scheduling. I do wish it was more like, "Hey, are you okay? Do you feel like 
you're adjusting to everything well?" Last year, when I was a freshman, it didn't 
really happen like that. It was just like, "Here's your schedule." 
Some students expressed a sense of resignation to the limitations of the advising resources in the 
University Advising Center being specifically related to the prescriptive activities of scheduling, 
course selection and requirements for their major track vs. having an advisor with subject matter 
expertise specific to their major. Participants expressed this limitation in the following ways: 
Its really just, I go in there and she’s like, “Okay, you’re exactly on track.” They 
have a schedule that they tell us to take. “you’re on track with the schedule,” so 
she tells me, “Take these classes.” It’s more up to me. Like she can advise me on 
“It’d be good to take theses classes”. Typically what I do is follow the schedule. I 
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may add extra classes. Like the schedule for sophomores in their second semester, 
should I have EPS or, but I took that last semester and I have Econ now. I mean 
there’s a little wiggle room. I wouldn’t say there’s been an overall huge effect 
from advising on my STEM career, because it’s more like I just want to do it. I 
know that she doesn’t have an actual like engineering degree; it was like in math, 
so some of her understandings for some of the classes is a bit generic. Like it’s 
kind of understanding you would expect of someone who is supposed to know 
what the class is but hasn’t experienced the classes…she usually redirects you to 
the other advisor, who actually has a degree in electrical or computer 
engineering. (Mark) 
A few participants described the early difficulty they had in meeting the academic challenges of 
their courses and the role advising played in supporting their desire to succeed. On this point 
Olivia expressed her self-constraining behavioral approach and how her ASP advising 
experience helped her understand supportive resources were available. She put it this way: 
So I think freshmen year, I ended with a 2.0 GPA, well freshmen year, first 
semester. I beat myself up and then they [ASP advisors] gave helping hands, 
whatever. Then, I was able to bring it up to about a 3.2. So that big jump was like, 
"I can do this. There's a reason I'm here. I'm gonna stay here." Before that, I was 
ready to drop out, change majors, go home, go to community [college]. But the 
fact that I saw that and then I saw what helped me, that I'm gonna continue to 
have this help while I'm going through it. It's not gonna be by myself, 'cause I 
tried to do it by myself and didn't work out. (Olivia) 
Another participant described the perceived difference between her University Advising Center 
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experience and what she experienced with ASP advising this way: 
For me at least, it wasn't a smooth transition from high school to college within 
the guidance counseling-wise. Once I came here [ASP], I felt like the 
conversation shifted. Like when I talked to [ASP advisor], he was more about 
making sure that I was designating a lot of time for studying and prioritizing 
what's really important. (Laura) 
Another student described an unexpected reinforcing interaction with his ASP advisor: 
It’s a funny thing, I was talking to [ASP advisor] last semester during one of our 
meetings and I told him, I was like…Because my GPA was 2.6 during that time 
and I wasn’t on academic probation or anything. Technically by university 
standards I was in good standing as far as my GPA but I wasn’t happy, I wanted 
my GPA, I told [ASP advisor], I wanted to get my GPA to a 3.2 from that 
semester. He told me, he was like, “You knocked out two birds with one stone”. I 
was like, What do you mean?” He was like, “Well your GPA is above a three and 
you made the Dean’s List.” I had no idea that I had made the Dean’s List and he 
was like “Yeah.” I was like…You know it was great…I guess it was a goal that I 
expected on the further date. You know? (Roberto) 
Students participating in the interviews expressed their thoughts receiving advisement 
from peers and how peer interactions impacted them. Eric described the motivational 
effect of his peer relationships this way: 
Well we have workshops…I find that the diversity workshops have helped me 
become a better environmental influence to other people so while it doesn’t help 
me directly, it helps me help other people. I feel like my peer interactions are very 
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great because I have friends who try to be successful and all they are focused on 
is their homework and their studies as far as I can see. They have other issues like 
boyfriends and girlfriends and stuff but that always takes sort of a backseat 
because a lot of my friends’ just aim for this and it’s really been beneficial for me 
because if it weren’t the case, I might not feel so enthusiastic. I might not 
appreciate doing the work with such vigor that I have been doing. I would still 
probably try but I may be less effective if my friends didn’t do so well. 
One of the participants described the value of getting peer advice this way: 
For me, I feel like the best advice comes from the people that walk the path before 
you. So a lot of the older generation, not much older, but like students that have 
just graduated, on the brink of graduating, that have been through the struggles 
that comes with the engineering degree currently in the school. They give you the 
best insight plus they give you the best advice on how to handle the pressure, how 
to handle the education, how to handle everything with your life at the same 
time…The other aspect is when it comes to advising. The only reason I think when 
it comes to advising some of the mentors are better, because not all the advisors 
are, honestly, so helpful. Some of them, they just tell you, “just finish your…just 
finish this class, do this class, and do that and just graduate.” (Malcolm). 
The study was guided by a central question: What is the advising 
experience for undergraduate underrepresented minority students persisting in 
STEM at this urban technology oriented institution? 
The study also examined two sub-questions focused on the phenomena of 
advising for URM students at this institution: 
  71 
1. How do undergraduate underrepresented minority students 
persisting in STEM at this urban technology oriented institution 
perceive the advising experience?  
2. What advising style do students report as beneficial to their 
inclination to persist at this urban technology oriented institution? 
 
Finding 2: Responsibility for Academic Outcomes - With a score of 65 [prescriptive advising 
range 14 – 56; developmental advising range 57 – 112] on the AAI survey the majority of 
participants identified developmental advising as the primary advising style they experience at 
this institution. However many stated that the prescriptive elements of creating check lists of 
degree requirements, course scheduling, and building time management skills provided 
significant benefits from the advising experience. Consistent with developmental advising 
participants also reported that self-initiative offered higher personal value than their experience 
with advising in general and taking responsibility for their academic outcomes (Crookston, 1994) 
was very important to them. 
Students participating in the AAI survey provided a varied perception of how the 
advising relationship is working for them regarding planning course schedules (28 of 96 
[29.8%]) indicated that their advisor uses test scores and grades to determine the best schedule 
for them. Additionally these students reported their advisor tells them what courses to take (19 of 
96 [20.2%]. This is consistent with prescriptive advising. By contrast (23 of 96 [24.5%]) 
perceive their advisor uses interests and abilities as well as test scores and grades to determine 
the most appropriate courses. These students (12 of 96 [12.7%] reported their advisor makes 
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suggestions about what to consider in planning a schedule then gives them the responsibility to 
make the final decision which is consistent with developmental advising. 
Students participating in the interviews shared their perspectives on self-initiative and 
responsibility for achieving success.  One student expressed his thoughts on his approach this 
way: 
In classes that I thoroughly enjoy, it doesn’t feel like work at all, particularly 
biology. I remember last semester I wrote a paper and in writing that paper – 
granted- I procrastinated a lot – but in the process while I’m doing it, I’m 
learning things, it was a topic I cared about, that got me to write the paper, like 
synthesize my own ideas in a scientific paper and that was rewarding. I enjoyed 
the process. However, classes lie calculus or anything, I’d say my academic 
performance pretty much don’t get like a C or a D, but I don’t put as much effort 
into it. It just doesn’t – I don’t have the same drive in a math class as I would 
another. (Ali) 
Malcolm discussed his decision to work to achieve a sense of responsibility and the impact on 
his academic performance. He expressed his experience this way: 
Last semester I was working. It was the first time I ever worked in my life and I 
was working 20 hours a week, and it was three days a week. So I only had four 
days. So that took all of time from me from studying…Everybody told me to quit. 
Advisors and my friends. But I wanted to do [it] because I actually like being a 
little responsible, on my own. And then I realize that it came as an expense to my 
school. So because of that I got all A’s, one C and one F last semester for calc. 
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And right now, my GPA is still over 3.0. So, I’m retaking calc and I’m hoping, 
aiming to get a 4.0 so I can lift my GPA above a 3.5 again.  
One of the recurring themes during the interviews with participants was the importance and 
focus on their time management. One student shared how detailed his approach was to adopting 
his advisor’s guidance on time management: 
Well then again [ASP advisor] always stressed time management. That’s the one 
thing. He always had us lay down a schedule and he would make us include that 
free time as a block so it always…It was more of a visual representation of when 
we had time to, you know, do what pleases us or like a hobby or something. Then, 
he would have us plan, so like, from this time I’m going to study. From this time I 
have to read. From this time, I can make a block for television, you know? This 
time, I can make a block to go to advising and then, especially as a commuter, 
time management, you’re wasting, what? Maybe one or two hours a day driving 
depending on how far you live. He’d have us include the block of driving into the 
schedule. (Roberto) 
Laura framed her focus on working to have a positive academic outcome in the context of being 
a role model for her siblings: She expressed it this way: 
My future is really important, so I think about that a lot. Maybe about my future 
family or something, being an inspiration to my kids or to anyone else in my 
family who’s trying to pursue it and seeing that I’ve been successful with it. I do 
think about that a lot sometimes. Especially my sisters, they’re 11 and 8. I don’t 
think either of them do wanna pursue STEM, but having me as a role model, I do 
wanna make sure that I don’t fall and let them see that that’s acceptable and that 
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I’m just going to settle or whatever. I do wanna make sure that I continue to keep 
myself stable in college to let them know that they can do it when they get there or 
when they are in my shoes. 
Olivia shared that taking responsibility for utilizing advising resources that work best for her is 
her responsibility: She expressed it this way: 
As a freshman I had a lower GPA. So we had mandatory tutoring for students like 
me. Even still to this day I still go to tutoring sessions. I’ll see my mentor. So I 
think it gives a good guiding hand…Yeah, I still do it. We have our own tutor. The 
school has one, but the ASP one is more interconnected. So, it’s other ASP 
students teaching you and even some professors that are with us in the summer. 
So, I think that helps more ‘cause it’s more closer knit. So I feel like I am not 
going to be judged by some random tutor in the physics department. 
The study was guided by a central question: What is the advising 
experience for undergraduate underrepresented minority students persisting in 
STEM at this urban technology oriented institution? 
The study also examined two sub-questions focused on the phenomena of 
advising for URM students at this institution: 
1. How do undergraduate underrepresented minority students 
persisting in STEM at this urban technology oriented institution 
perceive the advising experience?  
2. What advising style do students report as beneficial to their 
inclination to persist at this urban technology oriented institution? 
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Finding 3: Impact of Economic Situation - An overwhelming majority (69 of 91 [75%]) of 
survey respondents reported discussing financial aid two times or less with an advisor. A 
significant number of respondents (42%) reported not having discussed financial aid with an 
advisor at all. However 12% of respondents reported discussing financial aid five or more times 
with an advisor. A significant majority (6 of 9 [67%]) of students participating in the interviews 
reported financial concerns as a significant factor and source of stress in their everyday 
existence. ASP students and general student population interview participants identified the 
inability to afford or struggle to pay tuition, and room and board contributing to them not feeling 
fully immersed in the university community. None of the participants from the Honors College 
reported concern about their financial situation was a factor in their likelihood to persist towards 
earning a STEM degree. Interview participants expressed the impact of financial concerns in the 
following ways:  
Well, financials is definitely one thing because, obviously, for example, one thing 
I did discuss with [advisor] last semester after my first semester was that, you 
know, the commuting was kind of tiresome and it took a great part of my day 
especially when there was traffic.  
Well, on a regular day, like 45 minutes but with traffic, especially in the 
mornings, it'll take me like an hour and a half. Once I was stuck on ... There was 
an accident on the 129 and I was stuck in traffic for like two hours and I had 
completely missed on of my courses because, you know, 45 minute converting to 
two hours was so terrible, but I did mention it. 
She advised me to see if I could dorm somehow or live in off-campus housing or 
something to reduce that and I did give it a try for two semesters. I gave it my 
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second semester of freshman year; I stayed in the University Center, which is 
right across the street. I also stayed last semester and I definitely feel like that 
gave me a moment to really focus and fix my GPA because you know, especially 
now that I'm across the street, well, at that point I was across the street from the 
institution, I can go to the library, especially ... And I was living with my friends 
so it wasn't really like a secluded place to study but it was more of the fact that 
there was a place to study so close. 
It was quite expensive. I believe it was like $800 a month and you know, I did ask 
my parents for some help. They've given me like half of it a month but I do work ... 
Oh, one thing I actually have gotten very affected by as well, because of advising 
was ... I used to work my freshman year, coming into my freshman year in college. 
I would work three days a week. It was the weekends. It was Friday, Saturday, 
Sunday, you know? 
I feel like that's also one of the big factors that played out with me doing poorly in 
calculus and then, it also ... You know, it played a huge factor on me. I feel like, I 
was advised eventually to take one day off of work and see if that played a role. 
My second semester I did see quite a change because I did take Sunday's off and 
Sunday's I had nothing else to do and I could just focus on a whole day of doing 
working and spacing in breaks to have time to myself as well. 
Then, another thing that I was suggested again by ... The first person that 
suggested that was [my advisor] and then [another advisor] also brought it up. 
He was like, "Hey, you know. If you're happy with how much income you're 
making you could also lower one more day." I actually ended up doing that as 
  77 
well. Now I only work Saturday's and I feel like that's played a huge role because 
before, I'd have to take Friday's off completely from school because I'd have to go 
work. 
That limited my schedule from Monday to Thursday, rather than Monday through 
Friday. For example, I'm taking a Friday course now, which really helped 
because if I still had to work on Friday's I wouldn't have been able to take that 
Friday course and then, I'd have to wait another semester. (Roberto) 
A student from the general student population participating in the interviews summed up how 
many students say they think about their financial situation in the context of focusing on 
persisting towards earning a degree. This is what she shared: 
One of the things that I think kind of gets overlooked too, is that we all know our 
student loans. We all know that you have to pay if you can. It does make people 
uncomfortable and for some people it makes the reality of getting that degree 
even harder ‘cause you hear this huge number like eighty thousand, twenty 
thousand, thirty thousand and you could barely fork over a thousand after you 
graduated for a weekly [amount] due. (Karen) 
The pressure to not fail because of the financial implications of having to retake a course is 
significant for many of the students interviewed. Mark expressed very clearly the pressure he 
feels to succeed in his classes this way: 
Economic factors are really important for me because I don’t have enough money 
to afford some of the things that…I always try to pass all my classes, that’s the 
most important thing. I cannot fail anything. I will never fail anything, that’s not 
in my words, failing is not part of my life so I have to always pass the classes. I 
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don’t even think about retaking a class because I know that I’m gonna pass 
because I don’t have enough money to pay again [for] the class. 
Malcolm expressed his feelings of obligation to do well in his classes because of the financial 
burden on his father to pay for college. He put it this way: 
Economic factors, they have a huge impact. For me…I know I’m a person I have 
to pay because of, I guess my dad went to college first of all, that we didn’t get 
enough financial aid from that. And that both my parents work so then financial 
aid is not that much. I think we only get, so we have to take out loans now…But 
for me I was like, I’m burning money every second I’m here in mindset. If I don’t 
do good, I’m wasting money. I get mad because of the fact, not that I didn’t do 
well on the exam, for my dad is busting his butt basically, and I have to be here 
and act like a dumb…and not worry about my school. So that drives me in a sense 
too, and that’s why I tried very hard to get into the Honors College but then last 
semester screwed me over.  
Not all of the students interviewed identified economics or their financial situation as negative 
factors that affected their likelihood to persist in STEM. All of the Honors College students 
interviewed for this study indicated they did not experience economic stress and therefore did not 
need to interact with advising regarding how to manage financial issues. This is how each 
described their situation: 
The whole reason I am here is money. The honors college gave me a full 
tuition…I am more passionate about the humanities it’s something. I don’t know 
if [this university] was the best fit for me, but ultimately I’m here because of 
money. It’s never been some sort of stress that looms over my head that’s impeded 
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my abilities, because my mom’s the kind of person who, she makes sure that 
doesn’t happen. She works hard to take…to provide for me, to provide a secure 
life for me and doesn’t want any sort of…well, every now and then I’ll have to 
help her with the bills or something, what have you, but ultimately she is making 
sure I don’t have these stresses about our economic situation. She’s taking care of 
it. I’ve never had some sort of economic distress that prevented me from academic 
abilities. (Ali) 
Another student in the Honors College was emphatic about his financial situation not being a 
source of distraction from school. Will put it this way: 
I’m fortunate enough where my parents make a large amount of money, so they 
can afford to have me come here and I don’t have to work throughout the 
semester. They actually tell me I am not allowed to. That’s definitely something 
that I like, is that I don’t have to worry about money; I don’t have to worry about 
school being paid for, my meal plan, dorming. Everything’s taken care of for me. 
I can just focus on school. Then summer and winter I can work and make money 
that way. 
Eric described how his actions and behaviors contribute to not having to worry about his 
financial circumstance. He expressed his situation in this way: 
I actually have positive economic factors. I’m moderately taken care of. My 
parents own a house and everything has been good. I commute to save money 
even though I don’t need to. I try to live economically but I don’t need to. It’s not 
required of me and I have a scholarship and I do my best to save money but I 
already have money and I already have food that I can eat, that I need to eat. Not 
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that I can’t eat. I already got the food that I need to eat and I feel like that’s 
something we focus on because I’ve been hungry before but never out of necessity 
and that interrupts my thinking and I find that it doesn’t impact me because it is 
not a problem to me. 
The study was guided by a central question: What is the advising 
experience for undergraduate underrepresented minority students persisting in 
STEM at this urban technology oriented institution? 
The study also examined two sub-questions focused on the phenomena of 
advising for URM students at this institution: 
1. How do undergraduate underrepresented minority students 
persisting in STEM at this urban technology oriented institution 
perceive the advising experience?  
2. What advising style do students report as beneficial to their 
inclination to persist at this urban technology oriented institution? 
 
 
Finding 4: Math Skills and Self-efficacy - All of the interview participants (9 of 9) reported 
strong personal motivation to succeed. Additionally, all interview participants indicated that pre-
college math preparation has a significant role in their ability to succeed and build a sense of 
self-efficacy and maintaining self-esteem by doing well in their coursework. They indicated that 
getting a sense of where their math skills fit with the expectations at the university created a 
better focus and created a sense of belonging to a group of students with a shared experience. 
Participants also identified achieving success in the classroom has helped build a sense of “I can 
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do this”. This concept of experiencing success along the way has contributed to motivating them 
to improve their work ethic and commitment to persist. Several students expressed that their pre-
college math preparation forced them to seek advising: Roberto put it this way:  
You know. I definitely feel like …pre-college math or mathematics were not up to 
par to where they needed to be before I did come to this institution but with 
advisement, for example, I did take the summer program and one of the classes 
that we did have to take during the summer program was mathematics, was pre-
calculus to touch up our pre-calculus, so when we did go into calculus it wasn’t 
shaky. It definitely scared me because I always heard that the first couple of 
semesters are the make or break it. Another student described her pre-college 
math this way: It was terrible. (Olivia)  
These students were very open about how the lack of pre-college math affected them. Laura 
shared this:  
My first semester I did ok, but then my second semester I did terrible. It was a 
shock to me because in high school, I always did really well. I was always honor 
roll, excelling and stuff, but when I came into college, it was a big shocker. It was 
discouraging to know that I wasn’t at the same academic standards as I was 
before, but I don’t want to disappoint myself.  Students expressed the idea of 
getting on track and staying on track is connected to pre-college math 
preparation.  
One student provided a cogent perspective on the topic of math preparation for a STEM focused 
academic career. This student shared his perspective this way:  
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Well because of me taking pre-calc [pre-calculus] in high school, it helped me a 
lot on my placement test for [the university]. A lot of my friends who came here 
from my high school, they were in what our high school called Intro to Pre-Calc, 
which was like a…it was higher than Algebra 2 but lower than pre-calc, because 
pre-calc was counted as an honors class. A lot of them ended up having to take 
the 108 or 110 …math class [at the university], the two math classes before calc 
1, which put them behind in their academic career. I wasn’t behind. I placed well 
on my placement tests and started with calc 1, and because I started with calc 1, 
that kept me on track, which is why I am still on track for getting out in four 
years. (Will)  
The study was guided by a central question: What is the advising 
experience for undergraduate underrepresented minority students persisting in 
STEM at this urban technology oriented institution? 
The study also examined two sub-questions focused on the phenomena of 
advising for URM students at this institution: 
1. How do undergraduate underrepresented minority students 
persisting in STEM at this urban technology oriented institution 
perceive the advising experience?  
2. What advising style do students report as beneficial to their 
inclination to persist at this urban technology oriented institution? 
 
Finding 5: Sources of Motivation - Nearly all interview participants (8 of 9) shared that their family 
situation contributes significantly to their motivation to succeed. The students in this study presented a 
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deferential contrast to Crookston’s assessment that “to the prescriptive advisor, students naturally dislike 
work, which makes it necessary to control, direct, or issue incentives that will encourage students to 
produce” (Crookston, 1994). This contrast is an indicator of developmental advising preference from 
these students where “students are active, and striving” (McGregor, 1960). One female participant 
reported that “breaking the glass ceiling” was a driving force for her to succeed. She related that her 
mother, although a college graduate was not afforded the opportunities to fully realize her potential. 
Another female participant saw her need to succeed as a way to create a role model for her younger 
sibling. Two female participants shared the following comments: 
There is a certain stigma about females especially, black women in the STEM 
field. There’s not really a lot, so as a kid growing up, that was much more my 
parents, definitely much more pushed on me like, “I want you to get into the 
STEM field.” I was already interested in it, so not being a stereotype definitely 
does inspire me to continue to do well and continue to not give up on something 
that I really wanna do. (Laura) 
I think family is probably something people take for granted when it comes to 
college because a lot of people say “Well, when I get to college I’m gonna go on 
campus and don’t have to worry about them.” But the thing it is about what 
makes me feel better about being in college is the fact that I know I’m doing it for 
my parents and my parents have done what they’ve done for work for me. (Karen) 
One of the consistent themes regarding student motivation has been taking advantage of 
opportunities not afforded to their parents and is exemplified in comments from Will describing 
his wanting to earn a STEM degree as a way to fulfill an unattained academic accomplishment 
by his father. He expressed his motivation this way: 
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I want to have a degree. Like my dad, he was actually a student here several years 
ago, but he couldn’t…His father died and they couldn’t afford for him to come 
here, and so he worked his way out. He’s fine now, but he doesn’t actually have a 
degree. One of the things is, I want to actually be here, do four years, and come 
out with an actual degree, kind of just to continue what he was unable to. That’s 
the same thing with like a lot of my family. Being a black family in the 70s, 80s, 
going to college, it was definitely hard, so I want to just take that opportunity that 
they worked hard to give me that opportunity, so I don’t waste it. 
Not all students identified external motivational factors for their desire to persist towards earning 
a STEM degree. One of the participants described his source of motivation this way: 
For me, whatever I’m pursuing is out of my desires for the life I want to shape. 
Particularly I find that the whole reason I did end up coming here, how I said I 
ended up finding out I like humanities but for my whole life I’ve been told, 
“You’re good at science, you’re good at math, so just roll with that, do that. 
That’s what you’re good at”. It was when I got here that I sort of realized, “Oh 
ok, I’m here now, there is sort of a limited that I get to deal with, there’s not a lot 
of humanities here, but now work with that. Find out what it is that you do like. If 
you want to take biology classes, but somebody wants you to be a doctor, no, you, 
don’t have to be. There is still other areas you can utilize that knowledge, other 
things you can do”. (Ali) 
The study was guided by a central question: What is the advising 
experience for undergraduate underrepresented minority students persisting in 
STEM at this urban technology oriented institution? 
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The study also examined two sub-questions focused on the phenomena of 
advising for URM students at this institution: 
1. How do undergraduate underrepresented minority students 
persisting in STEM at this urban technology oriented institution 
perceive the advising experience?  
2. What advising style do students report as beneficial to their 
inclination to persist at this urban technology oriented institution? 
 
Finding 6: Creating a Unique Educational Experience - With a score of 35 (mean N = 96) on 
the measure of Personalizing Education [prescriptive range 8 – 32; developmental range 33 – 64] 
AAI survey participants reported their advising experience as developmental. Personalizing 
Education includes advisor student interactions discussing topics such as; how to find out about 
courses and programs, vocational opportunities, out-side of class activities, identifying realistic 
academic goals, introducing contacts beyond academic topics, time management and effective 
study techniques, discussing expectations of the advisor student relationship, discussing interests 
and plans beyond academic topics. Interview participants shared their perspectives on the 
concept of personalizing education and how this concept influences their view of the educational 
experience. One participant offered strong views on how he internalizes the concept of 
personalizing education this way:  
I would say the general tone of this college is that everybody does sort of know 
that there’s a bit of a workload, that students who come out of here aren’t going 
to be…At least for the most part, the jobless ones…This place is like a workforce 
preparation institution, rather than as opposed to a university. You’re not just 
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learning for the sake of learning, you don’t just get to take whatever classes you 
want. These people are essentially preparing trained workers for fields, and your 
major here is ultimately when you pick your field. So I feel like a lot of people do 
have…The mentality around here is that you’re going to graduate. But then again 
I’m around honors kids for the most part, but you do have that mentality there, 
like this is just a stepping-stone, everyone goes on to graduate school or whatnot. 
(Ali) 
Another student offered a mixed view of his experience with the concept of personalizing 
education. Will shared his perspective this way: 
I have my career advisor, she’s really good. She’s always helping me and telling 
me what classes I should take, how should I manage the classes every semester, 
so I can catch up with anything. She hasn’t presented me with any 
opportunities…its not that helpful for me but I think it could be better…she can 
email me to say, “I see that you have these requirements, these kinds of 
opportunity that can apply for you.” Probably they can change that. 
Olivia described how engaging with her advisor helped shape her plan for creating a 
course of study consistent with her longer-term objectives. This is how she expressed the 
influence of her advisor: 
First I started off computer engineering and I had a minor in business and a 
minor in math. Then, I sat with one of my advisors and they explained to me two 
minors, they’re each 15 credits, That’s 30 credits, a Masters is 30 credits. So then 
they explained to me what the benefit is even more of what a Masters can do and 
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the job openings. Even [advisor], she sat with me and showed me every single job 
at the Career Fair, for just the Masters, what that does for you, boost salary. 
When asked to expand on how she used the input and discussion with her advisor on 
whether to keep the two minors, she said the following:  
I actually am keeping them because all you need is to take six from each 
department, six classes if you want like a CS department minor. So I kept them 
because I’ve already taken [the courses]. Then at the end of the day, if you have a 
bachelors, a masters, and two minors, its great. 
Mark discussed how interacting with his advisor helped him begin to sort through how he 
might find the right match within the many options for his major. He framed the 
discussion in this way: 
I would say that it’s hard to like, I think it was five different tracks in electrical 
engineering. I would say as a sophomore right now it may be a little difficult to 
see what you want to do there. Like for example, I want to go into telecom. I 
really like wireless stuff. I’ve been playing with Arduino to do different wireless 
stuff and I really think that’s cool, but the actual electrical engineering classes 
that we’ve taken so far is limited so it’s hard to really say what track you would 
be good for. Like once you’re a junior that can say that there’s classes where like, 
oh if you like this class but hate this class then maybe this track would be good for 
you. I haven’t had that exposure yet. 
As a sophomore there is much experimentation going on in terms of beginning to shape a 
course of study consistent with the ultimate degree earned. One student expressed the role 
she sees for her advisor this way: 
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For example my [expected] degree which is STS (Science, Technology, and 
Society are for some, Science, Technology, and Studies. I think academic advising 
is mainly a check list but it’s like one of the most important check list you could 
ever have and carry with you between your four plus years in [the] 
undergraduate program. There are certain procedures and there’s certain 
administrative roles and there just basically tasks you as the student may not 
know, nor have permission to dabble with as much as you think independently. 
The advisor, not only does he give you information on how to get to the next level 
or how to register for your next courses. He’ll tell you the best route or maybe 
even detour necessarily to get to that degree. (Karen) 
Roberto provided one of the most powerful descriptions of his advisor helping him 
personalize his school experience. He expressed it this way: 
Okay, well one thing I did notice after my first year of college was that some of 
the people in the program obviously aren’t there anymore. That has led me to fid 
out eventually that some people have transferred to different institutions or they 
have changed career paths, you know? I feel like that at one point did kind of 
touch me because it kind of made me question if I was in the right spot or not but, 
as I’ve said, I brought that up with my advisor. I brought that up with [ASP 
advisor], and he said…what he dis stress is that lie, that is external from you. 
That is not part of your experience so don’t look at other students and say, wow 
that’s kind of scary because unless you’re at that position to have it happen to 
you, you know, you’re not in that position. To worry about what’s going on with 
your academic transcripts and stuff.  Not only does it [advising] provide things 
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like help with time management and all that other stuff, it’s also psychological 
help, you know? I just feel like it’s someone to set you straight when you’re 
having like, let’s say, a weak moment or you know, like a moment of disbelief in 
yourself, so it’s also someone to be there. 
A limitation of the Academic Advising Inventory instrument is that it did not control for 
demographic sub-categories by the academic population groups of ASP, Honors College 
and general undergraduate population students used in this study. 
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Results 
Analysis of Data 
This chapter presented a summary of the findings from the qualitative phenomenological 
interviews with nine second semester underrepresented minority students and quantitative results 
from the Academic Advising Inventory survey instrument administered to 108 URM students at 
this urban Northeastern technology oriented university to explore how these students experience 
the phenomenon of advising and how the advising experience might influence the decision to 
persist in the pursuit of earning a STEM degree. 
Central question. 
The SCT triadic framework describes the interaction of behavioral factors – skills, 
practice and accomplishment, cognitive factors – knowledge, expectations, attitude and 
environmental factors – environmental norms, influence of community and influence on 
community. During interviews students in the Honors College exhibited behavioral attributes of 
stronger confidence and self-efficacy than ASP students and general population participants. 
However, ASP and general population students expressed improvement in their math skills as 
contributing to their confidence, sense of accomplishment and self-efficacy. The Honors College 
interview participants described their math skills upon entry into the university as adequate in the 
context of the higher expectation of proficiency required by demands of their coursework and 
general population students expressed the need to improve in this area to maintain success in 
their course of study. Cognitive factors of knowledge, expectations, and attitude were expressed 
similarly however with some stark variation across the students participating in the interviews. 
Although all students were not the first in their family to attend college, only one of the 
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participants identified a family member that had earned a college degree. Without a reliable 
reference point for what to expect from the higher education process, expectations for success 
requirements or self-regulating of attitudes (Bandura, 1977, 1997) in managing the stresses of an 
intense educational experience, student expectations for the role of advising are developing on a 
continuous basis of need and personal experiences. The researcher interprets students using math 
skills as the most critical set of skills in their pursuit of earning a STEM degree as a source of 
trepidation and source of the bell weather capability as a foundation for success and persistence 
in their academic career aligns with social cognitive theory focus on cognitive factors, behavioral 
factors and environmental factors have a relational interaction however, the researcher does not 
interpret a casual relationship between these factors. 
The concept of personalizing education (Winston & Sandor, 1984) is captured in student 
interactions with advisors during discussions related to career choices and designing an 
appropriate course of study. Students in this study tend to make decisions based on a 
combination of requirements for their chosen major and how well they are performing 
academically in their major track. Environmental factors for these students include making 
decisions to engage or not engage in social activities based on their ongoing focus on time 
management. All interview participants identified time management as an essential skill to 
staying on track to meet academic requirements to graduate. For many this level of focus on 
organizing their time precluded them from participating in non-academic related social activities. 
The stress of falling behind was a constant concern across all interview participants. With the 
exclusion of non-academic activities for the most part impacts the college experience of these 
students and their ability to leverage environmental factors identified by Bandura of the ability to 
influence the educational community (Bandura, 1977, 1997) and reduces exposure to potentially 
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positive community influences from student organizations and university sponsored academic 
and non-academic events. For students with financial constraints, opting to commute, as several 
of the interview participants have decided in order to eliminate the cost of room and board, 
exacerbates the issue of not being a full participant in the university environment. According to 
Braxton, the issue of student perception of the cost of education and their ability to pay 
influences persistence (Braxton, 2014). None of the Honors College students participating in the 
interviews expressed any financial burden or stress related to their financial situation. The 
contrast of the stress expressed by the ASP students and general student population students 
compared to the lack of financial stress experienced by the Honors College students creates a 
potential persistence disadvantage for the ASP. The researcher interprets this result as a direct 
connection between the impact of student financial situations and the quality of their college 
experience. 
Sub-question one.  
The first sub-question explored the perceptions of undergraduate underrepresented 
minority students regarding their advising experience. The results in this area indicate that while 
these students are satisfied with their advising experience overall, there are differences in how 
students in the Academic Services Program perceive advising and how students in the Honors 
College and students in the general student population perceive their advising experience. 
Students participating in the AAI survey indicated a preference for developmental style of 
advising by scoring the overall advising experience however the scoring showed students 
identified that the advising style they experience is only slightly in the developmental 
style. Underrepresented students at this institution are generally satisfied with their advising 
experience. These students are aware and knowledgeable about the advising resources available 
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to them. A majority of study participants report the advising style they experience is more 
developmental than prescriptive. However, they scored the advising style of this institution at the 
low end of the range for developmental advising on the Academic Advising Inventory survey. 
Using a t-Test, male and female students experience no significant difference in their satisfaction 
level with advising. Students participating in the study reported through the AAI that they tend to 
engage advising on an as needed basis. URM students in the Academic Services Program 
participating in interviews are more engaged with their advisors than participants from the 
Honors College and those in the general student population are with their advisors. The ASP 
students are more enthusiastic about their interactions with their advisors. This institution 
organizes its advising resources consistent with the literature identified in stream one of the 
conceptual framework. Stream one discusses three advising organizational designs; centralized, 
decentralized and a shared approach that utilizes a combination of the two sets of centralized and 
decentralized or departmental resources (Habley, 1997; Kot, Felly, Chiteng, 2014). Students 
reported utilizing central advising resources for prescriptive advising activities such as 
registration, course scheduling and compliance with graduation requirements. Students report 
departmental advising as inconsistent and mention high demand on departmental advisors 
negatively affecting active engagement. ASP students described their advising experience as 
more interconnected than what they experience in the interactions between centralized advising 
and departmental advising resources. Results from the AAI reveal that one in four second 
semester sophomores have not had an advising session in the current academic year. By contrast 
interview participants shared that the ASP requires a minimum of two advising sessions per 
academic year. 
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Sub-question two.  
This question explored the advising style students perceive as beneficial to their 
objective of earning a STEM degree at this urban technology oriented institution. 
Students did not identify any significant uses of technology innovation in the advising 
experience as described in stream two of the conceptual framework during interviews. However, 
the AAI instrument results identified how students perceived the contrast between traditional 
prescriptive advising focused on using only grades and test scores as a basis for creating and 
planning course schedules and the developmental advising attribute of including student abilities 
and interests in a more collaborative set of interactions between students and advisors. Students 
reported that their advising style experience tended to be developmental, however as with overall 
satisfaction they scored this experience at the lower end of the range for developmental advising. 
The results from the study identify the experience of ASP students as an example of what 
is described in stream three of the conceptual framework as Characteristics of Successful 
Advising Models for URM Students. Students shared during interviews that the ASP advisors are 
highly engaged and provide what would be described as prescriptive and developmental 
advising. These students expressed that the ASP office “felt like going home”.  These students 
identified having required advising sessions as a positive obligation to help them understand 
what was required of them to get on track and stay on track in a STEM academic discipline. ASP 
students also shared that their advising experience began with advisors getting to know them. 
One student, now in the Honors College after a strong academic performance as a freshman 
continues to maintain his advising relationship with the ASP advisors. A member of the general 
student population no longer officially in the ASP program continues to attend mentoring 
sessions provided by the program. Students participating in the interviews offered that one 
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motivating factor for them was to not let their mentors and advisors down in their quest to 
perform well. By contrast students in the Honors College and the general student population 
commented that they have cultivated a small circle of friends and utilize that network primarily 
for academic and social support to augment the advising tasks of registering for courses, 
scheduling and tracking progress against degree completion requirements.  
Interpretations 
The results of the study indicate the advising experience of ASP students, Honors College 
and, general student population and commuting students is different. The Honors College, 
general student population and commuting students advising experience is more transactional 
compared with ASP students having a more collaborative advising experience. All of the 
students participating in the interviews expressed they had become more competent in their 
abilities to perform in the classroom, make decisions about managing their time to optimize the 
likelihood for academic success and ultimately accomplish their desire to earn a STEM degree 
during their year and a half at this institution. ASP students attributed the influence of advising to 
them becoming more efficacious in contrast to the Honors College or general student population 
participants who tended to be more self-assured and confident in their own innate abilities. The 
results indicate that strength of math skills has contributed to an increase in confidence and self-
efficacy across URM student groups. The researcher highlights these attributes in the context of 
social cognitive theory that also identifies self-regulation and self-reflection as attributes 
contributing to the self-efficacy of these students. 
The results of the study indicated advising was available when needed and sufficient time 
was allotted for advising sessions as one measure of satisfaction. However participants identified 
availability of departmental advisors as a source of dissatisfaction. Satisfaction with advising 
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independent of gender may be an indicator that these students identify themselves first as 
engineering students having made the commitment to persist in achieving their objective of 
earning a STEM degree. The results also indicate the difference in advising experiences between 
ASP interview participants and the broader AAI survey results may be rooted in the strong 
personal relationships developed between students and advisors in the Academic Services 
Program beginning with the mandatory ASP six-week pre-college program for incoming 
freshmen. Although all interview participants attended the university run freshmen seminar, the 
ASP program had a longer lasting affect. Additionally, Academic Services Program students 
identify with the ASP community as a caring and stabilizing source of motivation, comfort and 
support. The results of the study also indicate student desire to participate in a collaborative 
relationship with advisors to plan and create academic plans of study that take into account the 
interests and abilities of the student in addition to tests and grades. Centralized university 
advising may not experience overwhelming demand with students utilizing those resources for 
transactional activities such as registering for courses and sharing status and standing 
information related to graduation requirements. The research points to emerging important 
questions relative to how URM students experience advising at this institution and its influence 
on persistence. These include the following: 
• Does the University feel its current advising services are effective? 
• Has the University performed a recent evaluation of its advising services? 
• Does the University view academic advising as a core part of its value 
proposition? 
• Does the University view academic advising as a competitive differentiator? 
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• Are there parts of the Academic Services Program advising model that could be 
applied to include more/all URM undergraduate students? 
• Should the University consider increasing departmental advising resources? 
• Does the University envision a way to reduce the impact of financial situation on 
student performance? 
The answers to these questions will indicate possible recommendations critical to 
addressing the findings of the study presented in Chapter 4. This institution and others 
focused on enabling URM undergraduates to persist in STEM should consider 
implementing changes in their respective advising design and delivery systems to address 
the questions identified here. Recommendations could include making the six-week pre-
college ASP session available to all incoming URM freshmen, implement some 
minimum number of advising sessions per year, analyze what hours of advising resources 
would be most desired by commuting students, administering pre-college math 
assessments for admitted freshmen using online capabilities. Implementation of one or all 
of these recommendations would have an impact on the data, findings and results from 
this study. 
Summary 
The results and findings presented in chapter four show alignment to the research 
questions and provide evidence of how URM undergraduates at this institution 
experience advising. By using the Academic Advising Inventory to collect quantitative 
advising style and style preference, phenomenological interviews, and field notes to 
collect qualitative data, the researcher was able to use multiple measures to provide a 
comprehensive view of how these students experience the phenomenon of advising. 
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Chapter five will provide additional interpretation of the findings, results, conclusions 
and recommendations for action from this study. 
 
Chapter 5: Conclusions and Recommendations 
Introduction 
The purpose of this chapter is to provide a summary of the quantitative and qualitative 
methodologies used to explore the underrepresented undergraduate minority student advising 
experience at a northeast technology oriented urban university. Chapter five is divided into three 
sections; the first section will provide a review of the study, the methodologies used, and results 
in the context of the literature. The second section focuses on conclusions from the research and 
provides answers to the research questions used to guide the study. The third section provides 
recommendations based on the findings of the study. As a result of the research study, the 
researcher outlines the need for additional research to be conducted regarding the advising 
experience of URM students pursuing earning STEM degrees and the influence advising might 
have on students persisting in STEM, where limited research exists. The recommendations 
include suggestions for higher education institutions interested in increasing URM student 
persistence, and suggestions for future research. 
Review of the Study 
A significant amount of early research on academic advising as a component of 
educational support systems focused on a more negative reference to student retention and 
persistence often describing students not continuing post secondary education as dropouts. In 
1975 Vincent Tinto significantly advanced the research on student retention with the publishing 
of his Interactionalist Theory, which posits academic and social integration are central to whether 
students stay or depart from school. Tinto’s theory focused on the perception students have of 
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their interactions with the academic and social communities of their college or university (Tinto 
1975).  Historically, there had not been significant research specific to academic advising as an 
important factor in college persistence until dropout rates increased dramatically in the 1970’s. In 
1975 Astin developed a framework for research in student access and persistence (Astin, 1975). 
The research has evolved to a more positive focus on why students persist towards their 
educational goals. In 2003 NACADA published an article by C. Nutt describing the linkage 
between academic advising, student retention and persistence (Nutt, 2003). In 1979 Grites 
articulated what is now a widely held definition of advising as “a decision-making process 
during which students realize their maximum educational potential through communication and 
information exchanges with an advisor” (Grites, 1979). Braxton expanded on this definition with 
his conclusion that “academic advising performed well communicates to students that their 
college or university values them and has an abiding concern for their growth and development” 
and “satisfaction with academic advising may positively affect student perceptions of the 
commitment of their college or university to the welfare of it’s students” (Braxton, 2014). An 
examination of the intersection of the Grites (1979) definition of advising along with Braxton’s 
expanded definition (2014), and Tinto’s Interactionalist Theory provided the context for 
potentially understanding the role and possible influence of advising on URM undergraduate 
persistence.  
Research has also focused on the application of the work of Tinto including the focus on 
minority students (Metz, 2004). More recent research has focused on the student motivations that 
impact student persistence. Academic advising has been identified as a factor impacting 
educational experience satisfaction (Lent & Brown, 2006; Lent, brown & Hackett, 1994). 
Additionally, researchers have brought together elements of social cognitive theory (SCCT) to 
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examine the interplay between interest and satisfaction (Braxton, 2014) in attempting to predict 
student intentions to remain in engineering majors (Lent & Brown, 2006; Lent, Brown & 
Hackett, 1994). The researcher also sought to examine the relationship between SCCT elements 
introduced by Bandura (1977, 1997) that identified cognitive factors of knowledge, expectations, 
and attitude, behavioral factors of skills, practice, accomplishment, and self efficacy, 
environmental factors of social norms, community influence, influence on environment, and 
influence on others as contributors to the student construct of self-efficacy, self-regulation, and 
self-reflection and underrepresented undergraduate minority students persisting in STEM at this 
institution. In 1979 Stajkovic & Luthans (1979) combined the characteristics of self-regulating 
and self-reflection to inform their theory of how these two characteristics underlie the concept of 
self-efficacy as defined as “an individual’s belief (confidence) in his or her capabilities to 
execute a specific task within a given context” (p. 130). The researcher believes self-efficacy of 
underrepresented undergraduate minority students that they can achieve their STEM related 
career goals may be enhanced by the positive influence of advising and development of 
academic self-efficacy (Pajeres & Schunk, 2001; 2002) which may contribute to increasing the 
numbers of these students persisting in STEM. Lastly, the researched examined student 
perceptions of the advising style they experience and sought to understand advising style 
preference. The research has identified two types of advising style; prescriptive and 
developmental (Crookston, 1974). A seminal article by Burns Crookston, published in 1974 
defined prescriptive advising as “based on authority; he went on to colorfully articulate the 
relationship as “the advisor is the doctor and the student is the patient” (1974). In contrast to the 
prescriptive relationship, Crookston described the developmental relationship between advisor 
and student as “the belief that the relationship is based on different values and principles” and the 
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most important of these is the belief that the relationship itself in one in which the academic 
advisor and the student differentially engage in a series of developmental tasks, the successful 
completion of which results in varying degrees of learning by both parties (Crookston, 1974). 
Crookston went on to contrast prescriptive advising to developmental advising across six 
dimensions; abilities, motivation, rewards, maturity, initiative, control, responsibility, learning 
output, evaluation, and relationship (Crookston, 1974). The researcher employed the Academic 
Advising Inventory survey designed by Winston & Sandor to capture student perceptions of 
advising style they experienced and level of satisfaction with advising (Winston & Sandor, 
1974). 
This study sought to examine the advising experience of underrepresented undergraduate 
minority students at this institution. The research study was designed to capture how advising 
was delivered, student perceptions of advising style received and advising style preference by 
students, and the lived experience of URM students in three different academic circumstances; 
students enrolled in the Academic Services Program, the Honors College, and the general student 
population at this institution. 
The findings of the study are based on the synthesis of qualitative data collected from 
semi-structured one-on-one, face-to-face phenomenological interviews and quantitative data 
collected from the implementation of the Academic Advising Inventory survey in online form. 
Additionally, the researcher referred to field notes collected during the unique one-on-one 
interviews. The conclusions answer the central question: what is the advising experience for 
undergraduate underrepresented minority students persisting in STEM at this urban technology 
oriented institution? This question was supported by two sub-questions: 
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• How do undergraduate underrepresented minority students persisting in STEM at 
this urban technology oriented institution perceive the advising experience? 
• What advising style do students report as beneficial to their inclination to persist 
at this urban technology oriented institution?  
The answers to the research questions and conclusions were shaped by the review of the 
literature in reviewed in chapter two and by the qualitative and quantitative data collected and 
analyzed as presented in chapter four. 
Methodology and Data Analysis 
This study was conducted using quantitative methods and qualitative methods to support 
the overall mixed-method research methodology approach to the research. The nationally 
normed Academic Advising Inventory survey protocol was administered as an online survey to 
collect data designed to capture student advising style experienced and satisfaction level with the 
advising received. The researcher conducted the semi-structured phenomenological interviews 
during one-on-one private interview sessions. The qualitative data was used to capture the lived 
experience of the URM students and provide a context for the broader set of quantitative data 
collected through AAI the survey. All interview participants also participated in taking the online 
survey. The contextualization of the quantitative data with the qualitative data provided a richer 
set of data from the researcher to draw on in developing the study findings and results. 
Outcomes of the Study  
The findings and results of the study are intended to provide and understanding of how the URM 
students in this study experience advising and share their insights into what influences their 
desire and commitment to persist in earning a STEM degree. The study identified six findings; 
Satisfaction with Advising Styles and Preference, Responsibility for Academic Outcomes, 
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Impact of Financial Situation, Math Skills and Self Efficacy, Sources of Motivation, and 
Creating a Unique Educational Experience. All six of these findings have elements than can be 
influenced by the advising experience. The results indicate that the student advising experience is 
impacted by student environmental factors such as socio-economic status and academic 
enrollment status between ASP students, Honors College students and general student 
populations, however the advising experience is not significantly impacted by gender for 
students participating in this study. 
Conclusions 
Students participating in the research study provided a rich set of data to explore 
regarding their level of satisfaction with advising at this institution and through the one-on-one 
interviews shared very rich insights into their lived experience relative to persisting in STEM and 
the role of advising in that pursuit. The overriding factor that emerged from the interview 
component of the study was the consistent way students articulated their growing confidence and 
self-efficacy as they experienced increased success in the classroom. As a result of increasing 
skills and knowledge these students communicated how their behaviors are changing and 
evolving, consistent with the social cognitive theoretical framework described in Chapter 1. The 
researcher, referencing Stream 1 of the conceptual framework described in Chapter 2 and the 
research results, identifies the emergence of the possibility that the academic advising design and 
delivery model at this institution may be sub-optimized for maximizing institutional investment 
and student satisfaction. However, investments in the Academic Services program are receiving 
favorable student responses in areas of building deeper relationships between students and 
advisors consistent with Stream 2 and Stream 3 of the Conceptual Framework as described in 
Chapter 2. Consistent across the study population students are satisfied with the advising they 
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receive. However, this study did not measure student expectations of advising.  The Academic 
Advising Inventory informed the researcher that these students are satisfied with advising at this 
institution and the advising style they perceive to experience is more developmental than 
prescriptive. However, for every measure of the AAI, students scored the advising style at the 
low end of the range for developmental advising. Student interviews indicated that the preference 
for an advising approach that is more developmental would be welcomed. Specifically, ASP 
students were more enthusiastic about their advising experience primarily because of stronger 
relationships with their advisors than indicated by Honors College students or students in the 
general student population. The Honors College and students in the general population also 
indicated that availability of departmental advisors was problematic. All students interviewed 
described central university advising a more prescriptive and providing more of a utility function 
to accomplish transactional tasks such as registration, course scheduling and degree completion 
requirements. The AAI results indicated that availability for central advising resources was not a 
concern. Students indicated they were satisfied with the quality and accuracy of information 
received in their interactions with the central advising resources. However, the findings indicate 
the integration of the advising model may not be delivering on the benefits of the advising model 
and delivery design. The rich lived experience data collected during interviews indicated that 
these students are highly motivated to succeed and the source of most of their motivation is 
driven by the need to recognize and reward the sacrifices of family and just as importantly to 
through to success on what they have sacrificed to a accomplish. Lastly the investment the 
university has made in the Academic Advising Program is a leading example and perhaps best 
practice for demonstrating the characteristics of a successful advising model for URM students 
in STEM. The university may want to examine how more URM students at this institution might 
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take advantage of the positive attributes associated with student perspectives shared in the one-
on-one interviews. 
Recommendations 
The recommendations presented here are based on the available literature considered in 
this study and the findings and results from this study. The recommendations are divided into 
two sections. The first section contains recommendations for the institution that was the site for 
this study. The second section contains recommendations for future research to continue 
development of best practices for increasing the number of underrepresented undergraduate 
minority students persisting in STEM. 
Recommendations for the Institution 
The data collected in this study provides a snapshot of the student advising experience 
based on sample size of 108 students. However, the study indicates that there is a difference in 
the way advising is perceived across three unique student populations at this university. Also, of 
interest from the results of the study indications are that there is no significant difference in the 
level of advising satisfaction at this institution by gender. This indicator may prove to be 
valuable in examining how to close the gender gap for STEM student persistence more generally 
and also gain insight into minority female student persistence in particular. 
Recommendations 
• Formulation of a task force to create an evaluation protocol for university-wide advising 
in the context of current organizational design, delivery model, resources and 
investments. 
• Revisit the positioning of advising as a part of the competitive value proposition for 
attracting, retaining and graduating URM students. 
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• Review the Academic Services Program design and delivery model to assess whether 
parts of the model could be applied to a broader group of URM students. 
• Examine the financial support capabilities for URM students to ensure current formulas 
are in alignment with objectives to increase URM student persistence towards to earning 
STEM degrees. 
• Evaluate the appropriateness and value of administering the Academic Advising 
Inventory survey to the entire student population. 
Recommendations for Future Research 
This study will contribute to the literature important to understanding URM student persistence 
in STEM. However, there remains the need to continue to expand the research on this topic. The 
recommendations for additional research outlined here are based on existing research and on the 
results of this study. URM student persistence remains a significant issue; therefore the 
researcher recommends the following topics for future research: 
• Continued study on the rates of URM student persistence in STEM; 
• Investigate the impact of URM college and university student support programs on URM 
student persistence in STEM; 
• Examine the best practices for URM student targeted admissions policies and practices at 
technology oriented colleges and universities; 
• Initiate studies focused on determining the best URM student advising intervention 
practices at highly selective colleges and universities; 
• Expand the study of URM student persistence in STEM utilizing longitudinal studies of 
incoming freshmen through to graduation; 
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• Study the effectiveness of URM student targeted programs and curriculum on students, 
faculty and advisors; 
• Study the link between rates of URM student persistence between urban and non-urban 
colleges and universities; 
• Examine how URM student coping strategies for stress management affect persistence in 
STEM; 
• Study specific practices and policies at technology oriented institutions vs. non-
technology oriented colleges and universities differ in affect on URM student persistence 
in STEM 
Summary 
Increasing underrepresented undergraduate student persistence in STEM is critical to building a 
STEM capable workforce with the skills required for future innovation and global 
competitiveness. This study presented evidence that URM students pursuing earning STEM 
degrees are motivated and committed to achieving success in their academic careers. 
Additionally, this study provided data confirming that advising plays a role in URM students 
persisting towards earning a STEM degree. Further, student perceptions of the advising they 
receive and the style of advising impacts their perceptions of satisfaction with the advising they 
experience. The study also indicated that student motivation is critical to their effort to persist. 
Lastly, URM student self-efficacy has a powerful affect on their persistence in STEM. One of 
the study participants provided a poignant testimony to the link between his commitment to 
succeed and his sense of purpose. He put it this way; “ I want to be an engineer, not for the 
money, it’s for helping society”. (Will)  
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Appendices 
 
Appendix A 
Interview Protocol 
Project: Influence of Advising on Undergraduate URM Persistence in STEM 
Time of Interview: 
Date: 
Place: 
Interviewer: 
Interviewee: 
Academic Year and Sub-group of Interviewee: 
Purpose of the Research 
The purpose of this research is to study the influence of academic advising 
and environmental advising as potential factors that may contribute to 
undergraduate (URM) students persisting in STEM. The study is guided by a 
central question; how does the advising experience impact undergraduate 
underrepresented minority students persisting in STEM at this urban technology 
oriented institution?  
  The study will also examine two sub-questions focused on the influence 
of advising on URM student retention and degree completion: 
• How do academic advising factors in STEM student support 
models affect retention and completion rates with underrepresented 
students in the STEM disciplines at this institution?  
• How do environmental advising factors in the STEM student 
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experience influence higher retention and completion rates for 
(URM) students in the STEM disciplines at this institution? 
Confidentiality 
Participation in the study is voluntarily. Your participation in the study is appreciated. 
You can opt-out at anytime and or skip answering any question. Each participant will have a 
participant code to ensure their names are not part of the data collection or analysis processes. 
Participants are requested not share specific interview questions with others. The interview will 
take approximately 60 minutes. 
Consent Form: Signed Y or N 
Student Interview Questions 
1. What are some of the best examples of your advising experience that have influenced you to 
continue pursuing a STEM degree? 
2. What factors in your undergraduate academic experience are helpful to you in accomplishing 
your academic goals?  
3. How has your academic performance in science, technology, engineering and math courses 
impacted your undergraduate experience and persistence in STEM? 
4. How has pre-college math preparedness affected your undergraduate experience in pursuing 
a STEM degree?  
5. What impact does participation in social activities have on your undergraduate experience?  
6. How do faculty interactions affect your undergraduate experience and ability to achieve 
success in your STEM curriculum? 
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7. In what ways does academic advising interactions impact your ability to achieve success in 
your STEM courses? 
8. How does environmental advising affect your undergraduate experience in continuing to 
persist in your STEM courses?  
9. How do peer interactions affect your motivation to persist towards earning a degree in 
STEM? 
10. How have economic factors affected your undergraduate student experience and ability to 
maintain your focus on earning a STEM degree? 
11. In what ways do factors outside the college environment affect your academic performance? 
12. What role does family play in your effort to pursue earning a degree in STEM? 
13. How has advising influenced your potential career choices after graduation? 
14. If mentoring has played a role in your commitment to earn a degree in STEM, please 
describe how it has impacted your academic performance? 
15. What other factors have contributed the most to your desire to continue to work towards 
earning a degree in STEM? 
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1
80
ACADEMIC ADVISING INVENTORY
Roger B. Winston, Jr.  and  Janet A. Sandor
PART I
Part I of this Inventory concerns how you and your advisor approach academic advising.  Even if you have had
more than one advisor or have been in more than one type of advising situation this year, please respond to the statements
in terms of your current situation.
There are 14 pairs of statements in Part I.  You must make two decisions about each pair in order to respond:  (1)
decide which one of the two statements most accurately describes the academic advising you received this year, and then
(2) decide how accurate or true that statement is (from very true to slightly true).
Mark your answers to all questions in the Inventory on the separate optical scan answer sheet provided.  Use a
number 2 pencil.  If you need to change an answer, erase it completely and then mark the desired response.
---------------------------------------------------------------------------------------------------------------------------------------
EXAMPLE
80.  My advisor plans my schedule.    OR My advisor and I plan my schedule together.
A--------------B--------------C--------------D E--------------F--------------G--------------H
very                                                slightly slightly                                very
true                                                      true true                       true
---------------------------------------------------------------------------------------------------------------------------------------
RESPONSE ON ANSWER SHEET:          A   B   C   D   E   F   G   H    I    J
                                                               0         1           2         3         4         5          6          7           8         9
EXPLANATION:  In this example, the student has chosen the statement on the right as more descriptive of his
or her academic advising this year, and determined that the statement is toward the slightly true end (response
F).
---------------------------------------------------------------------------------------------------------------------------------------
1.  My advisor is interested in helping me learn
     how to find out about courses and programs
     for myself.
     A--------------B--------------C--------------D
     very                                                slightly
     true                                                     true
2.  My advisor tells me what would be the best
     schedule for me.
    A--------------B--------------C--------------D
    very                                                slightly
    true                                                       true
3.  My advisor and I talk about vocational oppor-
     tunities in conjunction with advising.
    A--------------B--------------C--------------D
    very                                                slightly
    true                                                      true
OR
OR
OR
My advisor tells me what I need to know about
academic courses and programs.
E--------------F--------------G--------------H
slightly                                                very
true                                                       true
My advisor suggests important considera-
tions in planning a schedule and then gives
me responsibility for the final decision.
E--------------F--------------G--------------H
slightly                                                very
true                                                      true
My advisor and I do not talk about vocational
opportunities in conjunction with advising.
E--------------F--------------G--------------H
slightly                                                very
true                                                      true
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2
4.  My advisor shows an interest in my outside-
     of-class activities and sometimes suggests
     activities.
    A--------------B--------------C--------------D
    very                                                slightly
    true                                                      true
5.  My advisor assists me in identifying realistic
     academic goals based on what I know about
     myself, as well as about my test scores and
     grades.
    A--------------B--------------C--------------D
    very                                                slightly
    true                                                      true
6.  My advisor registers me for my classes.
    A--------------B--------------C--------------D
    very                                                slightly
    true                                                      true
7.  When I’m faced with difficult decisions my
     advisor tells me my alternatives and which
     one is the best choice.
    A--------------B--------------C--------------D
    very                                                slightly
    true                                                      true
8.  My advisor does not know who to contact
     about other-than-academic problems.
    A--------------B--------------C--------------D
    very                                                slightly
    true                                                      true
9.  My advisor gives me tips on managing my
     time better or on studying more effectively
     when I seem to need them.
    A--------------B--------------C--------------D
    very                                                slightly
    true                                                      true
10. My advisor tells me what I must do in order to
       be advised.
    A--------------B--------------C--------------D
    very                                                slightly
    true                                                      true
11. My advisor suggests what I should major in.
     A--------------B--------------C--------------D
     very                                                slightly
     true                                                      true
12. My advisor uses test scores and grades to let
      him or her know what courses are most
     appropriate for me to take.
     A--------------B--------------C--------------D
     very                                                slightly
     true                                                true
OR
OR
OR
OR
OR
OR
OR
OR
OR
My advisor does not know what I do outside
of class.
E--------------F--------------G--------------H
slightly                                                very
true                                                      true
My advisor identifies realistic academic
goals for me based on my test scores and
grades.
E--------------F--------------G--------------H
slightly                                                very
true                                                      true
My advisor teaches me how to register myself
for classes.
E--------------F--------------G--------------H
slightly                                                very
true                                                      true
When I’m faced with difficult decisions, my
advisor assists me in identifying alternatives
and in considering the consequences of choos-
ing each alternative.
E--------------F--------------G--------------H
slightly                                                very
true                                                      true
My advisor knows who to contact about
other-than-academic problems.
E--------------F--------------G--------------H
slightly                                                very
true                                                      true
My advisor does not spend time giving me
tips on managing my time better or on study-
ing more effectively.
E--------------F--------------G--------------H
slightly                                                very
true                                                      true
My advisor and I discuss our expectations of
advising and of each other.
E--------------F--------------G--------------H
slightly                                                very
true                                                      true
My advisor suggests steps I can take to help
me decide on a major.
E--------------F--------------G--------------H
slightly                                                very
true                                                      true
My advisor and I use information, such as
test scores, grades, interests, and abilities, to
determine what courses are most appropriate
for me to take.
E--------------F--------------G--------------H
slightly                                                very
true                                                      true
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13. My advisor talks with me about my other-
      than-academic interests and plans.
      A--------------B--------------C--------------D
     very                                                  slightly
     true                                                        true
14. My advisor keeps me informed of my academic
      progress by examining my files and grades
      only.
     A--------------B--------------C--------------D
     very                                                slightly
     true                                                       true
OR
OR
My advisor does not talk with me about
interests and plans other than academic
ones.
E--------------F--------------G--------------H
slightly                                                very
true                                                       true
My advisor keeps informed of my academic
progress by examining my files and grades
and by talking to me about my classes.
E--------------F--------------G--------------H
slightly                                                very
true                                                      true
PART II
Directions-Consider the following activities that often take place during academic advising.  During
this academic year, how many times have you been involved in each activity?  Use the code below to respond
to questions 15-44 on the separate answer sheet.
    A=None (0 times) C=2 times E=4 times
    B=1 time D=3 times F=5 or more times
How frequently have you and your advisor spent time…
15. Discussing college policies
16. Signing registration forms
17. Dropping and/or adding course(s)
18. Discussing personal values
19. Discussing possible majors/academic con-
centrations
20. Discussing important social or political issues
21. Discussing content of courses
22. Selecting courses for the next term
23. Planning a class schedule for the next term
24. Discussing transfer credit and policies
25. Discussing advanced placement or exempting
courses
26. Discussing career alternatives
27. Discussing probation and dismissal policies
28. Discussing financial aid
29. Identifying other campus offices that can
provide assistance
30. Discussing study skills or study tips
31. Discussing degree or major/academic
concentration requirements
32. Discussing personal concerns or problems
33. Discussing studies abroad or other special
academic programs
34. Discussing internship or cooperative
education opportunities
35. Talking about or setting personal goals
36. Evaluating academic progress
37. Getting to know each other
38. Discussing extracurricular activities
39. Discussing job placement opportunities
40. Discussing the purposes of a college
education
41. Declaring or changing a major/academic
concentration
42. Discussing time management
43. Talking about experiences in different
classes
44. Talking about what you are doing besides
taking classes
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                                                                                PART III
Considering the academic advising you have participated in at this college this year, respond to the
following five statements on the answer sheet using the code below.
A = Strongly Disagree C = Agree
B = Disagree D = Strongly Agree
45. I am satisfied in general with the academic advising I have received.
46. I have received accurate information about courses, programs, and requirements through academic advising.
47. Sufficient prior notice has been provided about deadlines related to institutional policies and procedures.
48. Advising has been available when I needed it.
49. Sufficient time has been available during advising sessions.
PART IV
Please respond to the following questions.  Continue marking your responses on the same answer sheet.
50. What is your sex?
(a) male
(b) female
51. What is your cultural/racial background?
(a) African American/Black  (c) Asian American or (e) White/Caucasian  (g) Other
(b) Hispanic American/Latino/a Pacific Islander (f) Biracial/multiracial (h) Decline to respond
(d) Native American
52. What was your age at your last birthday?
(a) 18 or younger (c) 20 (e) 22 (g) 24 (i)  31 or older
(b) 19 (d) 21 (f) 23 (h) 25 - 30
53. What is your academic class standing?
(a) Freshman (first year) (c) Junior (third year) (e) Irregular/Transient/Special Student
(b) Sophomore (second year) (d) Senior (fourth or more years) (f) Other than any of the above
54. Which of the following best describes the majority of the academic advising you have received this academic year?
Select only one.
(a) Advised individually by assigned advisor at an advising center
(b) Advised individually by any available advisor at an advising center
(c) Advised individually, not through an advising center
(d) Advised with a group of students
(e) Advised by a peer (student) advisor
(f) Advised in conjunction with a course in which I was enrolled
(g) Advised in a manner other than the alternatives described above
(h) No advising received
55. Approximately how much time was generally spent in each advising session?
(a) less than 15 minutes (c) 31-45 minutes (e) more than 1 hour
(b) 15-30 minutes (d) 46-60 minutes
56. How many academic advising sessions have you had this academic year in your current situation?
(a) none (c) two (e) four (g) six (i) eight
(b) one (d) three (f) five (h) seven (j) nine or more
57. How many academic advising sessions in total have you had this year?
(a) none (c) two (e) four (g) six (i) eight
(b) one (d) three (f) five (h) seven (j) nine or more
